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AMCs If your applications require a capacitor with uniform 
characteristics and exceptional stability over an ex- 


tended temperature range, Type JL DISCAPS will pro- 
vide the best answer. Control of production processes 
from basic powders to completed DISCAP is your 
assurance of absolute uniform quality. 


Maximum capacity change between —60° C and 
+110° is only +7.5% of capacity at 25° C. Type JL 
DISCAPS with a standard working voltage of 1000 
Cc V.D.C. are manufactured in capacities between 220 


S00 F MMF and 5000 MMF. 
» * 1 


Plug-in Leads 


Type JL DISCAPS as well as temperature com- 
pensating, and by-pass types are manufac- 
tured with plug-in leads for printed circuit 
applications. Leads are No. 20 tinned 
copper (.032 diameter) and are 
available up to 1!” in 
length. Plug-in DISCAPS 
will provide worthwhile 
savings on printed cir- 
cuit assemblies. 


Write today on your company letterhead for expert 


engineering help on any capacitor problem 


| besespote tl RADIO MATERIALS CORPORATION 
| CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago:18, Iil. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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TELEMETERING 


eBAND PASS 
eLOW PASS 


FILTEh 


in Standard 
Miniature 
Subminiature 

sizes 


Se 


COMPLETE LINE of filters for every channel 
and band width ...in Standard, Miniature, 
Subminiature and “Tom Thumb” sizes... i 
many available from stock. j 


MINIATURIZED filters that save 80% space... 
retain all desired attenuation characteristics 


HERMETIC SEALING, OCTAL PLUGS and other 
new features. 


only Burnell offers you... 


SPECIAL PHASE LINEARITY characteristics 
to conform to new concepts of high accuracy 


| PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS 1 telemetering practice. 
15% 30% a ines 
Channel Freq. | Band Band . ae Attenuation 
Width | Width Sise Weight SPECIFICALLY DESIGNED for telemetering, 
Hype Ne.) Type Me.W- _t_ 1 18% _8. W. | 20% 6. W. these filters have found great utility in a 
400 CPS. | $-15456 4DB — 15%, | 408 —30° wide variety of communications and 
ne = pineal raed 262% | 3lbs. | 2008 —23% | 2008 — 46%, trol A ations 
e ow 279, — 54° ». 
960 | S.15459 | 40DB — 27%, | 40DB —54°/, control applic 
1300" S-15460 3.5DB —15°/, | 3.SDB - 30% : 
1700 "| $1546 1% 2 4Y/, 12/4 1 lb. 7 0 | 2008 — 23%, | 2008 — 46° APPLICATION ENGINESRING service plus 
= ntti eee complete technical literature. Write 
2570 "=|: S-18463 3 
3000 «| S.18a6e Dept. ...., for Catalog 102A. 
3900" =| S-15465 | $1479 
4500 i S-15466 
5400 " | S-15467 | $-15480 
7350 " | S-15468 | $-15481 
10500 =| «$-15469 | $.15482 3DB — 15%} 30B — 30° WIS 
} 12300 “ $-15470 | S. 1% «322, | 9% ot. | 20DB — 23%, | 2008 — 46% PSS; 7 Teletype: Yonkers, N. Y. 3633 
; 14500 “ S-15471 | $-15483 40DB — 26°/,| 4008 — 52°, — } fal 
|} 22000 “ | S-15472 | $-15484 | O,*& 
| 27000 " $-15485 © a i 
+} 30000 “ S-15473 | S-15486 
+ 40000 “ S-15474 | S-15487 | | FIRST IN 
} 52500 “ S-15475 
| 70000 " | S-15476 | S-15488 BURNELL &, CO | Toros, 
_OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS _| "5 INC. | FILTERS ANO 
INPUT OUTPUT YONKERS 2, NEW YORK | RELATED 
Terminale 2a2 Biche | Torminels 1&6 500 chars Pacific Division: 720 Mission $t., $. Pasadeno, Calif. | NETWORKS 
Terminals 1 & 3 10000 ohms Terminale 1 & 7 50000 ohms 
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Thousands) 


HOURS FLOWN 


IN BUSINESS TRANSPORTATION 


HOUSEHOLDS 


UNITED STATES, BY REGIONS, INSIDE AND OUTSIDE 
4 MILLION STANDARD METROPOLITAN AREAS: JUNE 1955 
(Percent distribution) 
3 Total 
Area households 
None 
2 
4 United States ...... 100.0 32.8 
l Inside standard metropolitan areas 100.0 21.7 
Outside standard metropolitan areas 100.0 50.3 
0) ere .. 100.0 20.3 
1946 1947 1948 1949 952 1953 1954" Inside standard metropolitan areas 100.0 17.8 
E Outside standard metropolitan areas 100.0 30.9 
4 HOURS FLOWN BY TYPES DURING 1954* 
North Central ...... Shinde, 28.2 
{ Type of Flying Hour Inside standard metropolitan areas 100.0 19.1 
: SINESS TRANSPORTATION 3.900.000 Outside standard metropolitan areas 100.0 41.4 
; NDUSTRIAL USE 383,000 
3 AGRICULTURAL 781 000 South gral meier ees 100.0 46.8 
: ISTRUCTIONAL 1,061,000 Inside standard metropolitan areas 100.0 29.1 
DR HIRE 619,00C Outside standard metropolitan areas. 100.0 60.3 
EASURE** 2,043,000 
West ea aimiare 100.0 37.9 
a ; timate **Includes all flying not in other categories Inside standard metropolitan areas 100.0 26.0 
fom E Outside standard metropolitan areas 100.0 59.5 
above is reprinted from a progress report on the use of executive 
7 raft in industry published by the Avco Mfg. Corp., Stratford, Conn From a report by the Bureau of Cen lS Dept 
GOVERNMENT ELECTRONIC CONTRACT AWARDS 
This list classifies and gives the value of electronic equipment selected from 
cy contracts awarded by government procurement agencies in Sept. 1955. 
Actuators—68 ,344 Heaters, Electric, Water, Storage—32,850 Signal Generators—95,250 
Amplifiers—49,512 Heaters, Engine—34,175 Storage Batteries—103,984 
Antenna Mast Assys—28,243 Indicators—383,375 Switches, Pressure—93,310 
Batteries, Dry—1,227,332 Inserts, Elect. Connector—41,570 Switches, Push—44,969 
Batteries, Dry & Charged—105,006 Instrument Cases—309,750 Switches, Thermostatic—56,882 
Battery Chargers—176,384 Insulation Tape, Elect.—25,946 Synchros—31,500 
Cable—33,372 Klystron Signal Source—26,780 Tape Recorders—78,666 
Cable Assys—73,000 Loran Timers—498,473 Telephone Cable—49,025 
Circuit Breakers—78,686 Motors—100,223 Test Equipment—61,154 
Connectors—93,735 Motor Generator Sets—842,016 Test Sets—175,186 
Converters, 200 Amp.—35,000 Oscillators—26,586 Test Sets, Corona—45,260 
Filter Elements—48,495 Oscillographs—29,412 Tools & Test Equipment—428 ,587 
Frequency Meters—168,846 Power Supplies—26,800 Transformers, Power—126,795 
Gages—28,254 Public Address Sets—157,837 Transmitters, Rate of Flow—86,815 
Generators—37,157 Radar Test Sets—135,480 Tubes, Electron—246,422 
Generator Sets, AC—106,398 Radio Receiving Sets—516,319 Tuning Unit Assys—26,675 
Generators, Gas Turbine —173,406 Receiver-Transmitter—107,918 Valves—110,944 
Generators, Recording Equipment—12,329 Vibration Test Equip.—26,982 
: Steam Turbine—2,057,471 Relay Armatures—63,280 Voltage Regulators-——60,500 
—_ Headset Assys—84,517 Servo Motors—225,500 Wire, Elect.—79,701 
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WITH TELEVISION SETS, 


FOR THE 


Number of sets 
in household 


74) 


1 or 
more 


67.2 


78.3 
49.7 


79.7 
82.2 
69.1 


71.8 
80.9 
58.6 


53.2 
70.9 
39.7 


62.1 
74.0 
40.5 


Now! Take Vour 


Famous acetate-hacked “Extra 
Play” Tape 190—new economy price 
saves you 28% 


Here’s your chance to buy the magnetic 
tape everyone’s talking about—at a special 
new economy price! It’s popular “SCOTCH” 
Brand “‘Extra Play’? Magnetic Tape 190, 
first long play tape on the market and 
still the best seller. With 50°;, more recording 

time on every reel . . . higher fidelity ... 
strength tospare... high potency oxide... 
“SCOTCH” “Extra Play’”” Magnetic Tape 
190 has been making recording history. 
Buy now and save 28°% on every reel! 


ScoTCH | 


WEG. U.S. PAT. OFF. 


BRAND 


EASIER THREADING with new “‘Loop-Lok”’ reel! Saves time. 
saves tape! It’s “SCOTCH” Brand’s exclusive ‘“‘Loop-Lok 
reel. Just loop tape around the new-design center pin f{ 
instant threading. Tape locks tight without necessity « 
troublesome wrap-around, yet releases fast at end of re¢ 


tet 
- eed ; . , : = q ? 
The term ‘‘SCOTCH” and the plaid design are registered trademarks for’Magnetic Tape made in U.S.A. by MINNESOTA MINING AND hse 
Mrc. Co., St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y. ©1955 3M Co. %, = 
Fracer’ 


4 For product information, use inquiry card on last page. 
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OTCH Magnetic Tapes 


inc scabies 
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choice of Dackings 


New polyester-backed (Made | » A” 
from DuPont's “Mylar”*)“Extra Play” |“ 
Tape 150 for extra strength ( “2 


Years ago “SCOTCH” Brand pioneered PY ig he X 
tough polyester-backed magnetic tape r ¢ 
for experimental government orders. Now 
you can enjoy the same benefits of 
“SCOTCH” Brand research and develop- 
ment with new “‘Extra Play’? Magnetic ee 
Tape 150. ““SCOTCH” Brand’s extra- a= S 
strength polyester backing assures — 
you long-lasting recordings. . . perfect Scorcy 
tape performance in all weather, all 

climates—(It’s ‘‘Weather-Balanced’’!) 
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ttt CRISP, BRILLIANT SOUND thanks to newest oxide coating! 
< tI, t, 14,4 By laying fine-grain oxide particles in a neat, orderly pat- 
————<<— ooo | tern (as shown here), “SCOTCH” Brand is able to pack 
( 2s sm aoe came or in thousands more particles than standard long play tapes 
TL), t,t tb —to produce a super-sensitive magnetic recording surface. 
SY MAR AE See 
a REE RE 
*** Mylar” is a registered Du Pont trade-mark 
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FEATURES: 


® Provides 100% moduia- 
tion with low envelope 
distortion. 


® Produces amplitude mod- 
ulation of signal with 
negligible accompanying 
incidental frequency mod- 
ulation. 


© Simple to operate since 
no special set-up adjust- 
ments are required. 


® Accurate percent modula- 
tion calibration. 


USES: 


For making measurements 
on systems requiring up to 
100% modulation with low 
distortion . . . for measure- 
ments on narrow-band re- 
ceivers where incidental fm 
cannot be tolerated. 


TUDE MODULATG 


AMPL 


The Model 115 Amplitude Modulator is de- 
signed to be used with any conventional a-m 
or f-m signal generator or oscillator within 
its frequency range. It consists of an input 
audio amplifier, an aperiodic balanced modu- 
lator, and a monitoring vacuum-tube volt- 
meter calibrated in per cent modulation. 


The per cent modulation is essentially in- 
dependent of both the input carrier ampli- 
tude and of the carrier frequency. An audio 
oscillator capable of developing approximate- 
ly 10 volts across 100,000 ohms provides 100% 
modulation. A single control on the panel 
sets the percent modulation to the value in- 
dicated on the panel meter. 


It is particularly convenient to use the 
Model 115 with Measurements’ Model 82 
Standard Signal Generator, since this instru- 
ment provides both the carrier and the modu- 
lating source in one convenient case. 


SPECIFICATIONS: 


CARRIER FREQUENCY RANGE: 100 kc. to 50 mc. with a translation gain of approx. 0.1. 

CARRIER INPUT AND OUTPUT IMPEDANCE: 50 ohms nominal. 

MODULATION FREQUENCY RANGE: Fiat within + 5% from 30 cycles to 15 ke. Approx. 
10 volts across 100,000 ohms required for 100% modulation. 

AMPLITUDE MODULATION: 0 to 100% with less than 3% envelope distortion at 100% 
modulation, decreasing with lower modulation percentage. 

MODULATION ACCURACY: + 5% of full scale from 0 to 100%. 

POWER SUPPLY: 117 volts, 50 to 60 cycles, 40 watts. 


Write for Bulletin 166. 


MEASUREMENTS 


DA Tee AES CORPORATION 


BOONTON - NEW JERSEY 
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CIRCULATION NOW 27,000 


An increase of 5,000, effective with the Jan 

ary 1955 issue, provides greater penetration 
of plants, stations and laboratories in the 
primary markets of the industry—Manufactur 
ing, Broadcasting and Armed Forces procure 
ment. 


These are the markets with greatest buying 
power and greatest expansion, industrially 
and geographically. 


The circulation of TELE-TECH is increasing in 


two ways 


1—Growth of TELE-TECH's Unit Coverage of 
top-ranking engineers—the magazine's 
basic readership, preselected for compl 
mentary subscriptions. 


2—Making paid subscriptions available 
other engineers in research, design, pr 
duction, operation and maintenance. 


THE ELECTRONIC INDUSTRIES 
DIRECTORY 


Published annually as an integral 
section of TELE-TECH in June 


_ Associate Editor _ Contributing Editor | 


TELE-TECH & ELECTRONIC INDUSTRIES ° 


November 1955 


| 
| 


| 


oA 


TOPS ALL OTHERS! 


Since the introduction of the One Kilowatt 20V, Collins has sold hundreds 
of these transmitters based on “Conservative, better than average” per- 
formance specifications. But broadcasters have found that the on-the-air 
characteristics are actually much better than originally advertised. As a 
result specifications have been revised to reality — and the new 20V is 
guaranteed to outperform all others! 


_ 
' 
, 
i 
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NEW SPECIFICATIONS 


om FREQUENCY STABILITY 


Deviation less than +5 cps. 
(Typical—Less than +2 cps). 
AUDIO FREQUENCY RESPONSE 
Within +1 db from 30 to 


(Typical—Less than 2!/.% from 
50-7,500 cps, less than 2% 
from 100-5,000 cps). 


CARRIER SHIFT 
Less than 3%, 0-100% 


15,000 cps. modulation. ’ 
(Typical—+0.5 db from 30 to (Typical—Less than 2%). 

15,000 cps). POWER DEMAND 
AUDIO FREQUENCY DISTORTION 0% modulation 2950 Watts 5 
Less than 3% from 50-7,500 cps 30% modulation 3250 Watts 

for 95% modulation, including 100% modulation 4150 Watts 


all harmonics up to 16 ke. (83% Power Factor) ' 


This guaranteed High Fidelity performance, coupled with the proven 
experience of Collins reliability and low-cost operation, easily makes 
the 20V the outstanding buy of all AM Kilowatts, 


Your nearest Collins representative will be glad to send this brochure 
and complete price and delivery data. 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, IOWA 


261 Madison Avenue, NEW YORK 16, NEW YORK 

1200 18th Street, N.W., WASHINGTON, D.C. 

1930 Hi-Line Drive, DALLAS 2, TEXAS 

2700 W. Olive Avenue, BURBANK, CALIFORNIA 
Dogwood Road, Fountain City, KNOXVILLE, TENNESSEE 
Petroleum Building, TALLAHASSEE, FLORIDA 
COLLINS RADIO COMPANY OF CANADA LTD. 

77 Metcalfe Street, OTTAWA, ONTARIO 
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SPERRY GYROSCOPE COMPANY 


: tARY KLYSTRON TUBES and M/cio/inc\ INSTRUMENTS 


Stemming from its sponsorship of the development of the klystron in 1938, Sperry has had vast 
experience in the manufacture of these tubes for low, medium and high power applications. As a 
result of Sperry’s pioneering in microwave measuring techniques, this company has a complete line 
of Miriwhine instruments which include every type of 


in the 


device essential to precision measurement, 
entire microwave field. 


For further information on the 


microwave 
trict Office. 


equipment, 


write or telepnone 


our S 


equipment listed below or on new development of klystrons and 


pecial Electronics Department or our nearest Dis- 


KLYSTRONS BARRETTER AND THERMISTOR MOUNTS 
Barretter 
Frequency Output Beam Reflector or Thermi- Fre- 
Type Description Range in MC Power Voltage Voltage stor quency Max. Fittings 
Model Description Type Range-kmc VSWR Input Output 
f x t 19/ W t 150% : 2 
4 ; 554 %” Coaxial Barretter 811 0 1.8 UG-46 U BNC 
K Roflox ' 150¢ and Thermistor 550 l 
Type N Coaxial 821 5-2 1.8 Type N Plug UHF 
Reflex 85 Type N Coaxial ] 9 ] Type N Plug UHF 
7 164 Type N Coaxial ) 9-3 l Type N Plug UHF 
K flex t 50 45 2”x1” Waveguide 37-45 UG-149A/U UHF 
at 423A 2”x1” ».0-5.9 l UG-149 /U BNC 
K Reflex 0 to 4200 t 212 1"”"x%” Waveguide 821 6.0-7.6 UG-344 /U UHF 
184 1”xY%2” Waveguide l 5-96 UG-39 U UHF 
K Reflex ' 19C 1”x%” Thermistor 8.5-9.€ UG-39,/U BNC 
al Waveguide 
K Reflex t 50 = 
BARRETTER ELEMENTS 
r Reflex t 
‘ 125 OHMS ee Barretter and Thermistor Mount 
2K Reflex to 9 200 OHMS (see Barretter and Thermistor Mount 
nN Reflex Ww t THERMISTOR ELEMENTS 
r if 
RU-54 Re x to ] t 543 ee Barretter and Thermistor Mount 
cillator 55 ee Barretter and Thermistor Mount 
RI f x t t 
V Refl t ¢ + 
cillat 
\( i Amplifier t e 
h rade 4 aa IMPEDANCE METERS 
Ainplifier Frequency Reading Transmission Detector Flanges 
A Cascad nor Model Range-kmc Accuracy Line Size Element Input Output 
An fi 
At Ca ; 1A 65-4.0 0 Ye" Coaxial 1N21B* UG-46, U UG-45, | 
Amplif 49 » 6-4.0 ) 3”x1 Yr 1N21B* UG-214/U UG-214 | 
\ Cascad t P 103B 95-6 .( ( eg! 1N23B* UG-149A,/U UG-149A | 
Amplit 201 5 .3-8.2 LY"x% 1N23B* UG-344,U UG-344 | 
A Pocus 145 8.1-12.4 x 1N23B* UG-39 U UG-39 | 
Amplifier At 26.5-40.0 60"x N5 UG-381 | UG-381 
, Pulsed ; Th barretter element can al be used 
July cy 
\ Pi Casca ] ] n 
A lift 
AS Pu {Ca none 
A fi IMPEDANC:i *RANSFORMERS 
mn r W Frequency Max. 
Amplitie Model Type Description Range-kmc VSWR Fittings 
uly y - — 
A ilsed none 4A Triple-Stub %" Coaxial 1.7-3.75 50 UG-46. U and 
fier UG-45 U 
juty cy Double-Stub ¥%,” Coaxial 66-1 Type N Jack 
Frequency t l Double-Slug xl” 6-4 10 UG-214,U 
Multiplier to 2700 out LO9A Double-Slug x 95-6 8-14 UG-149A U 
AC11 Frequency 15 to 875 in none Waveguide 
l Multiplie 3750 to 6000 out 117B Susceptance xl 3.95-6.0 4 UG-149A. U 
IX Amp.-Fre 4500 to 5250 in none Waveguide 
Multiplier 3000 to 10,500 out Susceptance 1Y"x% 5.3-8.1 4 UG-344 | 
K40 Amp.-Fre 4700 to 5200 in f r Waveguide 
Multipher 500 to 26,000 out 178 Susceptance "xr 8.1-12.4 4 UG-39, | 
um Output Power , Waveguide : 
; 146 Double-Slug 1”x 1-12.4 4 UG-39, U 
Pretuned by manufacturer to center frequency specif by dividual Waveguide 
tube has only trimmer tuning 
e Adapter Sect for k ube fit 


iT.M. Reg. U. S. Pat. Off 


For product information 


use inquiry card on last page. 
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FREQUENCY METERS 


ELECTRONIC INSTRUMENTS 


Frequency Absolute Fittings 
Model Description Type Range-kmc Accuracy -F Video Viodel 84 Wat Bridg 
Model 123} ' Bridos 
4C Broadband 6 11 Type N if Mode! 1238 = Wattmeter Brid 
Coaxia Viodel 355 Kly Power Supply e Klyst 
Detector Wave T&A 4 4 Type N HF Model 296B vi wave Receiver 
meter Kit 4 Model 38A F. M. Test Set (C ercia JUIV RX 
}1B Cavity T&A 575-3.78 , Type N BN Model 539 VSWR Test Set X band (AN UPM-12) 
7B Coaxial | $5.66 1/100 Type N BN Model 570 Combination Radar Test Set. X band (AN UPM 
. Detector Wave T 5-8] 1 1000 ype N BN Viodel 590 nbination Radar Test Set band (AN 4 
meter Kit 7 
BC Cavity TRA = 4.01 10 UG-149A BN( B & 
A Coaxial T 9 l ) Type N BN( 
8B Cavity TRA 549-8 0.00 3-344 /| BN 
f Coaxial a 1-10 200 1-39/U 
A Cavity TRA 11.9 UG-39 | BN( 
4 Cavity T&A 13.8-18 UG-419 
49A Cavity TRA 19 f 100 UG-595 
)A Cavity TRA 26.. / Pe] 
. A —Absorpt DETECTORS AND MIXERS 
Fittings 
Frequency Local 
DIRECTIONAL COUPLERS Peanuts pron Model Description Range-kmc Crystal Input Osc Output 
Model Description Range tion-db Fittings Mixer % xia 4 N y N N He 
Fe 
Coaxia 24-48 40 { AE , 

) %#" Coaxial 48-9 rT UG-4¢ 1B Detector Sect Jo-t IN23B  UG-149A BN¢ 
49 %_” Coaxial 6-1.99 ‘ wr: ® Viixer )« . N K Type N y ,] HF 
4 %_" Coaxial 99-4 UG-4E } VIXer 5. N23B Type N ype N tf 
. , : ~~ 6A Detector Sect ‘ g N21B UG-344 BNI 

\ 3”x1Y2"” Waveguide 4 UG-214 i Reaacet pce - 
544 x12” Waveguide 26-4 UG-214 | : USteCror 1 x Veo6 4 BN 
45 3"x1 Yo” Waveguide 6-4 UG-214 , y . a 
xl” Waveguide 4 .0-€ 4 UG-149A | A Detect . ~ : 
x1” Waveguide 4 0-€ UG-149A | ) 201 ech . ’ ' 

2”x1” Waveguide 4.0-€ 3- 149A 2A “ Seng eo 

} 1”a"x%” Waveguide : ae | 4 3-344 W: ee Fc oh " 

lYr"x%” Waveguide é g | 1G-344 avegu : 
- io SZ A : : IA Detector ¢ f A \ BN 
LY%a"x5¥e” Waveguide G-51 \ =r 
546 1Y"x5e” Waveguide UG-51/\ : ee 
4 1V%a"x¥e” Waveguide l 4 UG-51 A P paced 
5 1”x2” Waveguide 8.1-12.4 UG-39 : 
419 "xr" Waveguide 8.1-12.4 UG-39 
4 1”xYo” Waveguide 1-12.4 4 UG-39 
88 02”x0.390” Waveguide 12.4-1 UG-419 | 
413A Ya"x%’s” Waveguide 18.0-26.5 1-595 

4A Ve"x%e” Waveguide 18 fe.2 3-595 
405A 0.360”x0.2 Waveguide 6 .5-3€ 19 
429A 0.360’x( Waveguide 5.4 10 | 

put fitting. Main utput UG-4 Y: fary itput Adapte ADAPTERS 
fels 35 and nvert these units to Type N 
Frequency 
Model Description Range-kmc Fittings 
ATTENUATORS A 3” Coaxial to Type N ype N 
Attenua- ¢” Coaxial to Type N ype N 
Frequency tion Waveguide x12” Waveguid + N 4 y N 
Model Description Range-kmc Range-db ize Fittings 44A xl” Waveguid { | 
Coaxia 
A Pre 2db )-32n 15-95 HF F ae , . aie . 
Variable 4 0-6 9 149A +8 x1” Wavegu ype N } 19A vt ‘ 
+4 ( ihrated Sat v > r , aa 4 2”x%”" Waveguide to Type N 4 ype N Ja 
173, Fined + 5éb—Cti«S;S-DE 3 wei 39 1 49 a”x5/q_” Waveguide to Type N ype NJ 
rl Fixed bdb - 7; P - R72 ps 167A 1’x"”% Waveguide to Type N { } ype NJ 
572A Var abl ao 1194 att “fs 486A SKL to 1”x'’2” Waveguide 4 K 
dé ariadie 5 | + i 2 J Trar ne > 

5A Variable 124-18 1-15 0.702”x0.391 UG-419/t any ansformer Adapter : 

Sk Vesiahta Of EA ~ 26 ‘ Hie .6a 611 SKL Cable End Plug. (UG ) 

4 ariable r »-4 1-2 ( x 99 410 SKL Right Angle Plug. ¢ lt ) 

KL Type N Jack Adapter 
TERMINATIONS 
Power 
Frequency Capacity Max. 
Model Description Range-kmc Watts VSWR Fittings 
@” Coaxial 65-3 4 ,-46 

8 x1” Waveguide 6-4 4 UG-214, U 

5 2”xl” Waveguide 35-6 4 UG-149A 

3 xl” Waveguide 4.0-€ JG-149A TEES 

4 1A"x%” Waveguide 5 3-8 | 4 UG-344 /| " 

2 "x3 ’ Ww ve d > 5 3-8 y 15 uC {44 | requency 

rs 1 n 2  Wemaenas . DT IDA r : . +y;/ Model Description Range-kmc Fittings 
UW i Ad oJ ? ] 
4 lx" Waveguide 8.1 l 4 1.1 IG-39/| f x Waveguide 
1”x¥2” Waveguide 8.1-12.4 Tuna JG-39 
702”x.391”" Waveguide 12.4-18.( l 419 
418A Ya"x%e" Waveguide 18.0-2¢ l \ he 
369A 0.360’x0.220” Waveguide 6.5-4 
HIGH POWER WAVEGUIDE TERMINATIONS 
Frequency Power Max. Fittings 
Model Description Range-kmc Capacity VSWR (Similar to SHORTS 
x1Y%" Waveguide 6-4 w Avg , 4 Frequency 
Meg. w (Peak Model Description Range-kmc Fittings 
1 xl” Waveguide jf 5kw Avg 19A nm” a - 
1.4 Meg w (Peak 0 @” Coaxial " 
¢ 4" xq" Waveguide 0-1 400w Avg } 14A 2"xl" Waveguide ; ASA 
kw (Peak L'a"x%”" Waveguid 3-344 
f x Waveguide 8.1-12.4 Ow Avg 3-39 x/2" Wavegu z 
kw (Peak ”’*0.391” Waveguid 419 
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SPERRY GYROSCOPE COMPANY 


Di 


Cleveland 


ision of Sperry Rand Corporation - Great Neck, New York 


San Francisco - Seattle - Los Angeles - New Orleans - Brooklyn 


In Canada — Sperry Gyroscope Company of Canada, Limited, Montreal, Quebec 
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For product information, use inquiry card on last page. 
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FD ENGINEER’S EXPERIMENTAL KI]! 


pity 


\AT YOUR FINGER TIFS 

\ 10 ASSORTED PIS 0N 
ZCAPACITORS TO HELP SOLVE 
\ ‘“ YOUR DESIGN PROBLI 


{ } 
{ ' 
vt } 
\FOR THE EXPERIMENTER 
AND DESIGNER IN 
“Au 


RADAR 

RADIO 

TELEVISION 
COMMUNICATIONS 


MICROWAVE 
TRANSMISSION 


AUTOMATION 
GUIDED MISSILES 
NUCLEAR PHYSICS 


IT’S THE ELECTRONIC ENGINEER'S 
BEST FRIEND! 


Here are 10 different, precision quartz 
and glass dielectric JFD Variable Trimmer 


THIS KIT CONTAINS THE FOLLOWING 10 JFD PISTON CAPA- Piston Capacitors to speed your research 

CITORS WITH THE CHARACTERISTICS INDICATED BELOW. a a SC RIE. a mn 

electrical Characteristics Charte in 

OPERATING easy-to-follow tables—characteristics 

MODEL gSNetnme TEMPERATURE = ‘corrriclnT. ot IEL._, MOUNTING which olller you: 

: - Matched temperature coefficients to 

vcs 5to5 |—55° to +200° _—" 1800 mince Y%— 28 meet a wide number of requirements... 

——— ——. incremental adjustment of capacity for 

vcil 1 to 10 | —55° to +-200° . , 1800] Quane | 4-28 highly critical tuning... plus a new 

differential type ideal for oscillator and 

a = Approx. Fused : ; BEA E: 

vc12 10 to 20 | —55° to +200 ““ 1200 bins V4 — 28 discriminator network applications. 

VCIG | .5to8 |—55°to+125° | +50+50 | 600| GLASS | %—28 All housed in a handsome. felt-lined, 

vc3G | .7t08 |—55°to+125° | +500+100 | 600 | GLASS | %—28 dust-proof styrene container. Better 

VC4G 1 to 18 | —55° to +125° | +500+100 | 700 | GLASS | %—32 order yours today. 

vC8G 1 to 8* | —55° to +125° | +50+50 | 700] GLASS | %4—28 S 

VC11G | .7 to 12 | —55° to +125° | +50+50 | 700| GLASS | %—28 : Fis ®, ELECTRONICS COR! 
VC13G | _ 1 to 10 | —55° to + 125° | +400+100 | 625 | GLASS | %—28 oe 1462 — 62 STREE 
VC30G 1 to 30 | —55° to + 125° | +100 +50 600 | GLASS | %—28 Since = BROOKLYN, N. “ 

*For complete physical and electrical data see Engineering Bulletins. **Go Forward with JFD Engineering ag 
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DURABLE TOUGH — RUGGED 
National Vulcanized Fibre rail 


joint insulation withstands year 


ELECTRIC STRENGTH. National Vulcanized Fibre 
ves electrical parts high dielectric strength—plus 
ughness and excellent forming properties. Has ideal 


ation a nsulation 


| 
of continuous exposure and 
| 
heavy pounding of today’s high 
| 
| 
| 
} 


speed railroading. Wil t cor 
rode or deteriorate 


ARC RESISTANCE. In circuit breakers 
National Vulcanized Fibre safely curbs electri 
al arcing without carbonizing or tracking 
Easy to bend, punchand form. Light in weight 
Heat-and-shock resistant 


FOR MEN WITH IMAGINATION... 


MACHINABILITY — MECHANICAL 


two STRENGTH. New paper-base Phenolite 


not only has excellent arc resistance, but 
superior machining qualities as well 


materials crest covtheeiaen: we talus shee 
of 
unlimited 
application 


CHEMICAL RESISTANCE 
Chemical-resisting grades 
of Phenolite are unaffected 
by most corrosive fluids and 
atmospheres. Retain high 
strength, resiliency and di 
mensional stability 


: PHENOLITE 


Laminated PLASTIC 


Here are six ideas to spur your imagination. They only suggest 
the many things that can be done with National Vulcanized Fibre 
or Phenolite Laminated Plastic. 

The full list of current uses for these materials would more than fill 
this page and many more pages! Yet more are coming up almost every 
day. For NVF is not only the world’s largest producer of vulcanized 


fibre. We also make a fulltime job of thinking up new improvements to COMPACT DESIGN—ECONOMY—HIGH TEM- 
PERATURE RESISTANCE. Printed circuits 
made of copper-clad Phenolite permit compact 


designers call our materials the most versatile ever. Jesign, simplify production, reduce assembly 


our products—and new ways of using them to improve yours. Result: 
° > ° ° . time 
Looking for an easy, economical way to improve production— 
or products? Team up with NVF. We’re prepared to assist you 
all the way from initial design to the delivery of precision 
fabricated parts. Our new 16-page Catalog will give you full 


q; WATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 9, DELAWARE 


information about our products and services. Write for it 
on your business letterhead to Dept. K-11. / 


In Canada: National Fibre Company of Canada, Ltd. * Toronto 3, Ont 


Also Manufacturers of Peerless Insulation, 


Typical parts 
fabricated 


Materials Handling Receptacles, 


Vul-Cot Wastebaskets and Textile Bobbins. 
by NVF 
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VERSATILE 


OSCILLOSCOPE? 


Most of the oscilloscope applications you are 
likely to encounter can now be handled by a single instru- 
ment. Tektronix Oscilloscopes of the Type 540 and Type 
530 Series have the wide sweep range, triggering flex- 
ibility, bright display, and accurate calibration essential 
to broad application coverage. With one of the wide-band 
vertical preamplifiers plugged in, the versatility of these 
oscilloscopes leaves few applications out of range. 

Usefulness of these oscilloscopes is further increased 
by the availability of extra plug-in units for several spe- 
cialized applications at small additional cost. Conversion 
is a simple mechanical operation that takes only a few 
seconds. For instance, if the next job requires sensitivity 
to a fraction of a millivolt, just remove the plug-in unit 
previously in use and insert the Type 53/54E unit. You 
change from one set of requirements to another without 
handling heavy, bulky equipment. 


For complete specifications on these or other Tektronix 
oscilloscopes, please call or write your Tektronix Field 
Engineer or Representative, or write us at address below. 


Tektronix, Inc. 


P. O. BOX 831, PORTLAND 7, OREGON 
CYpress 2-2611 -« 


12 For product information, use inquiry card on last page. 


Cable: TEKTRONIX 


DC TO 30 MC OSCILLOSCOPES 


Type 541 Oscilloscope, in combination with the Type 53/54K Plug-In 
Unit, has a dc-to-30 mc vertical passband, risetime of 12 millimicro 
seconds, and sensitivity to 0.05 v/cm; 600,000,000 to 1 sweep range 
is continuously variable from 0.02 usec/cm to 12 sec/cm, with 24 
calibrated steps from O.lusec/cm to 5 sec/div and accurate 5x mag- 
nifier. 10-kv accelerating potential on Tektronix precision C-R tube. 
Type 541—$1145 plus price of desired plug-in units. 


Type 545 Oscilloscope has same specifications plus accurate 
delayed-sweep circuitry. Sweep delay is continuously variable from 
1 ysec to 0.1 sec; 12 calibrated ranges are accurate within 2% 
Incremental accuracy is within 0.2% of full scale. Delayed sweep 
can be triggered by observed signal for jitter-free 
Type 545 —$1450 plus price of desired plug-in units. 


display. 


DC TO 10 MC 
OSCILLOSCOPES 


Type 531 Oscilloscope has dc-to- 
10 mc passband, 0.035-ysec rise- 
time with wide-band plug-in 
units. Sweeps and accelerating 
potential same as Type 541. 
Type 531—$995 plus price of 
desired plug-in units. 

Type 535 Oscilloscope has 
same specifications as Type 531 
plus delayed sweeps as described 
for Type 545. 

Type 535 — $1300 plus price 
of desired plug-in units. 


DC TO 5 MC 
OSCILLOSCOPE 


Type 532 Oscilloscope has dc-to 
5 mc passband, 0.07-usec rise 
time. Sweep range is 0.2 uwsec/ cm 
io 12 sec/cm continuously vari 
able, with 21 


from 1 usec/cm to 5 sec/cm and 


calibrated steps 


accurate 5x magnifier. 4-kv ac 
celerating potential on Tektronix 
precision C-R tube. 


Type 532 — $825 plus price of 
desired plug-in units. 


PLUG-IN PREAMPLIFIERS 
for Type 540-Series and Type 530-Series Oscilloscopes 


Type 53A Wide-Band DC unit...............08. $ 85 
Type 53B Wide-Band High-Gain Unit............. 125 
Type SSC DuekWoace OC Uait. ois ccc eee cess 275 
Type 53/54D Differential 'High-Gain DC Unit....... 145 
Type 53/54E Low-Level Differential AC Unit....... 165 
Type 53G Differential Wide-Band DC Unit......... 175 
Type 53/ 54K Fast-Rise DC Unit... cicinccesc cca 125 


All prices f.0.b. Portland (Beaverton), Oregon 
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Every major item in a GATEG installa- 
tion is designed and manufactured by 


GATES. 


Phasors, turntables, frequency and mod- 
ulation monitors as well as transmitters 
and speech input systems, all carry the 


GATES come plate. 


This is your assurance of not only 
the finest but correlated design for 
electrical and mechanical symmetry 
without divided responsibility. 


QUINCY LLIN Os. 
smn  \ GS OO Bs, @% 
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SPRAGUE ELECTRIC COMPANY 


You can choose from 46 standard designs 
in tab and axial lead styles to meet re- 
quirements for all types of military and 
industrial electronic apparatus and 
instruments. 

This complete line of Permaseal Resis- 
tors is designed for applications which 
require highly accurate resistance values 
in small physical size at 85°C. and 
125°C. operating temperatures. 

Protected by a special Sprague-devel- 
oped plastic embedding material, Per- 
maseal Resistors provide maximum 


For product information, use inquiry card on last page. 


233 MARSHALL ST. ° 


A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS 


resistance to high humidity (they meet 
severe humidity requirements of MIL-R- 
93A and proposed MIL-R-9444 USAF). 

The winding forms, resistance wire, 
and embedding material are matched 
and integrated to assure long term sta- 
bility at rated wattage over the operat- 
ing temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances down 
to 0.1%. They are carefully and 
properly aged for high stability 
by a special Sprague process. 


FOR COMPLETE DATA i=. Sy 
WRITE FOR COPY ~ wg 
OF SPRAGUE aS 
ENGINEERING SN 
BULLETIN NO. 122A 
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Metal-Ceramic Triode 
Developed By GE 


A tiny “micro-miniature” ceramic 
triode has been developed by GE 
or UHF television receivers. 

The micro-miniature triode—6BY4 

is an all metal-and-ceramic tube 
bout three-eighths of an inch long 
ind five-sixteenths of an inch in 
diameter. Preliminary ratings on this 
particular tube are based on an op- 
erating frequency of 900 mc. Devel- 


| 


New tube seen with standard receiving tubes 


opment work indicates that produc- 
tion models soon will be available 
with a noise factor of approximately 
8 db, and a power gain of approxi- 
mately 15 db when operating at this 
frequency, with a bandwidth of 10 
MC. 

The tube is self-gettering and has 
approximately the same UHF char- 
icteristics as the 6BZ7. 


CEFERENCE PLANE 


OWE COATED 
CATHODE 


Rings are element connections 


“We feel this radical new receiving 
tube design brings into focus new 
horizons in standards for noise fig- 
ures, UHF amplification, ruggediza- 
tion, miniaturization and extreme op- 
erating temperature specifications,” 
said J. M. Lang, general manager of 
the G.E. Tube Dept. 

Practical development of the 6BY4 
in GE’s Receiving Tube plant at 


As We Go To Press... 


Telephone lineman adjusts solar battery 


Owensboro, Ky. followed several 
years of fundamental research at the 
G. E. Research Lab in Schenectady. 
Mr. Lang pointed out that although 
the tube features micro-spacing of 
elements and a grid of approximately 
1000 turns per inch, the micro- 
miniature design permits the devel- 
opment of simplified production 
techniques which should allow a 
relatively low price. 

G-E engineers see the possibility 
of a complete line of these tiny elec- 
tronic tubes from diodes to complex 
multi-element tubes. 


Sun-Powered Phone Line 
Makes Debut in Georgia 


Telephone history was made this 
month with the installation near 
Americus, Ga. of a new type system 
powered by solar energy and utiliz- 
ing transistors instead of vacuum 
tubes. 

Power for the line is supplied by 
the new Bell Solar Battery which is 
claimed to be at least 15 times more 
efficient than previous solar convert- 
ers. The excess current from the so- 
lar unit not needed for immediate 
telephone use is fed into a storage 
battery which provides power at 
night and over periods of bad 
weather. 

The solar battery, shown in photo 
being installed atop phone pole, con- 
sists of 432 cells. It will deliver power 
at the rate of 100 watts/sq. yd. of 
effective surface. 


MORE NEWS 
on page 18 


) a 


VOICE-POWERED TRANSMITTER 


A transistorized miniature transmitter that utilizes part of the input voice energy to supply power 
for broadcasting was announced this month by U.S. Army Signal Corps Laboratories, Ft. Monmouth, 
N.J. In tests, the unit has already broadcast the voice more than 600 ft. and with higher frequencies 
and matched antenna the distance is expected to increase up to a mile. Photo above shows the 
designer, engineer George Bryan, checking the unit’s output on a ‘scope. Signal Corps spokesmen 
,estimated the cost of manufacturing at about $20. A companion radio receiver, weighing but 3 
oz., and powered by the same voice energy, is now on the drawing boards. 
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SPECIAL POTENTIOMETERS 


Need a special potentiometer 
design? Our engineers are specialists 
in designing sub-miniature 
potentiometers, sector and open 
card winding potentiometers, and 
other combinations of special 
factors and functions. As the leader 
in standard precision potentiometer 
production, Fairchild has all the 
advanced techniques and facilities 
to give you fast service on both 

test models and production runs of 
potentiometers built to your 
exacting requirements. 


for your special needs 


This is a special sector potentiometer. It came 
into being when the Eclipse-Pioneer Division 

of the Bendix Aviation Corporation needed a 
potentiometer with gear drive to mount within 
limited space in the altitude compensator of their 
Beam Guidance System. Excessive torque 

would cause inaccurate readings and result in 
unsatisfactory operation of the system, so a 
potentiometer with minimum torque was necessary. 
Since space limitations dictated an unusual 
configuration, our engineers worked with 
Eclipse-Pioneer engineers to develop this special 
design. The critical torque requirements of 

0.075 oz.-in. on a 4 gang unit were met by 
specially designed wipers, windings, and slip 

rings. This same constructive cooperation can help 
you when you need a special or a standard 
potentiometer. So, call Fairchild first. 
Potentiometer Division, Fairchild Controls Corp., 
a subsidiary of Fairchild Camera & Instrument 
Corp., 225 Park Ave., Hicksville, N. Y., 

Dept. 140-67 E. 


EAST COAST WEST COAST 
225 Park Avenue 6111 E. Washington Blvd. 
Hicksville, L. 1., N. Y¥., Los Angeles, Cal. 


For product information, use inquiry card on last page. 


st iatlaleatal POTENTIOMETERS 
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MODULIZED 
STANDARD CIRCUITS 


Why fuss and fume over basic circuit details? That’s the technician’s, 
not the engineer's job, when dealing with standard circuitry. There’s more important, 
more profitable, more rewarding work to do in creative design. 


Which accounts for Aerovox Modulized Standard Circuits. Block diagrams are reduced to functional 

units that plug or otherwise connect into your designs and assemblies. Modules are complete, wired, 
tested sub-assemblies to save you untold time, effort, expense. They provide that firm foundation 

on which you can build up your creative talents. And especially vital in facing today’s engineering shortage. 


Seven standard circuits are now available in handy module form. Others to follow for both 
standard and special circuit requirements. These modules are but part of the Aerovox 
Automation Program. New type capacitors, resistors, sockets and other components, in 
conjunction with advanced printed wiring and ingenious automatic assembly techniques, 
are available to those interested in radio-electronic Automation. 


WRITE FOR BROCHURE! Engineering details available 
to anyone writing on business stationery. Let our module 
specialists show you how to apply these basic circuit assem- 
blies in gaining released time for your creative efforts. 


AEROVOX CORPORATION 
ARLINGTON, VIRGINIA 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


Export: Ad. Auriema, Inc., 89 Broad St., New York, N. Y. ¢ Cable: Auriema, N. ¥. 


AEROVOX CORPORATION, NEW BEDFORD, MASS. « HI-Q DIVISION, OLEAN, N. Y. «© ACME ELECTRONICS, INC., 
MONROVIA, CALIF. « CINEMA ENGINEERING CO., BURBANK, CALIF. « HENRY L. CROWLEY & CO., WEST ORANGE, N. J. 
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As We Go To Press... 


New TV Telephone 
Unveiled By Kay Lab 


A combined closed circuit TV and 
telephone system that permits both 
parties to a phone conversation to 
see each other has been developed 
by Kay Labs, San Diego, Calif. 

The unit, dubbed the “Video- 
phone,” consists of a standard Kay 
Lab closed circuit TV system com- 
bined with the latest Western Elec- 
tric telephone into a single audio 
visual instrument. Dimensions are 
19 x 22 x 20 in. 

The video portion utilizes 525-line 


Norman Neely, W. C. rep, checks Videophone 


interlaced scanning, with synchron- 
izer generator; bandwidth is 8 mc. 
Connection between units is pro- 
vided either by coaxial cable or dual 
microwave channels. 

As seen in photo, parties to the 
conversation see both their own im- 
age and that of the person at the 
other end. The audio portion is han- 
dled by normal telephone communi- 
cation channels. 


18 


(Continued ) 


Westinghouse Announces 
New All-Glass Color Tube 


A new method of manufacturing 
color TV picture tubes which pro- 
vides substantial savings in the cost 
of the glass bulb and greatly reduces 
the insulation needed around the 
tube has been announced by the 
Electronic Tube Div., Westinghouse. 

The new unit is a 22-in., rectangu- 
lar, shadow mask-type tube with a 
viewing area of 265 sq. in. 

In contrast to the metal-and-glass 
construction of previous color tubes, 
this new model is of all-glass con- 
similar to conventional 
black-and-white crt’s. The signifi- 
cance of this was explained by C. E. 
Ramich, Westinghouse engineering 
manager: “A color tube using metal 
in the envelope, since it would oper- 
ate at 25 kv, must be heavily insu- 
lated, which adds appreciably to the 
cost. The new Westinghouse tube 
will require only the standard insu- 
lation of a black and white television 
set and uses standard high voltage 
contact buttons.” 

The glass tube employed in the 
new construction is almost identical 
to the standard black-and-white 
bulb. Sealing of the glass faceplate 
to the funnel is reportedly accom- 
plished by an improved electric seal 
technique. 


struction, 


(Below) Westinghouse execs, C. E. Ramich (I) 
and D. D. Knowles {r), point out advantages of 
new 22-in. all-glass Westinghouse color tube. 
Mr. Ramich points to metal flange which is 
eliminated in new tube 


Flush-Mounted Antenna 


Bill Vogel, factory service mgr. at Lear Inc. 
points to Lear glide slope antenna, installed 
in nose section of Aero Commander. LF antenna 
is embedded in plastic. Perforations near apex 
of cone admit air for cabin ventilation. 


‘‘Massless’’ Loudspeaker 
Developed By Telefunken 


A loudspeaker which converts 
electric energy to sound energy 
without using a membrane has been 
developed by Telefunken of Ger- 
many. Trade-nained the “Iono- 
phone,” the new unit affects the con- 
version by directly exciting the air 
molecules in an ionized zone. 

As described by physicist S. Klein, 
the “Ionophone” consists of a tubé 
which is closed on one end and con- 
taining an electrode which favors the 
generating of ions. Another electrod: 
is outside the tube. By applying to 
these two electrodes a high voltag: 
generated by a Tesla transformer, : 
strong ionization of the enclosed ai 
cushion is achieved. 

The capacity formed by the dis- 
tance between the ions is across th« 
secondary of the Tesla transforme: 
The ionization is modulated in ac- 
cordance with the audio intelligence 
by varying the screen grid voltage 
of an associated tube. A hyperboli: 
horn is used to couple the excitatior 
to the air. 

Aside from its application to hig! 
fidelity sound reproduction, the nev 
system according to Telefunken, als 
finds ready application to ultrasoni: 
techniques since it circumvents man} 
problems of coupling. At the presen 
time, the company said, the price i 
too high to make it feasible for hig]! 
fidelity home installations. 

MORE NEWS 
on page 23 
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| Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 
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. WHY LEADING MANUFACTURERS USE 
RAYTHEON MAGNETRONS AND KLYSTRONS 


A good test of any product is the company it keeps. 
r The famous trademarks above belong to only 


four of the many distinguished companies 


‘ Excellence in Electronics which use Raytheon magnetrons and klystrons 
¥ ¢ 
i in their microwave equipments. 
yI 
‘| Manufactured under precision controls by skilled 
7 men and women, Raytheon microwave tubes give you 
i the utmost in first-rate performance, long life, and 
1 . . . . 
™ continuous duty under demanding conditions. 
RAYTHEON MAKES: ; 
] 
5] Magnetrons and Klystrons, Backward 
Wave Oscillators, Traveling Wave 
Sati Miecanins Salata Daan Minas RAYTHEON MANUFACTURING COMPANY 
. 
“ Receiving Tubes, Transistors Microwave and Power Tube Operations, Sec. PT-40 
Waltham 54, Mass. 
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Hold that pose... Snap. 4 | 
Truly a wonderful portrait of a long-lasting, beneficial association. r an a 
The versatile seal around each pin in Hermetic HS 2 and HS 6Con- ge ne 
nectors is of Vac-Tite , glass-to-metal construction. It assures superior, ei Sy { 
leak-proof performance. a Fd 


By hermetically sealing the A-N Connector pins, Hermetic can offer 
as the solution to difficult instrumentation problems, these vitally 
important characteristics: 


| e Vacuum tightness e 100% moisture and pressure 
(mass spectrometer proven) 
e Arc-resistance of glass 

e High-temperature operation 
e Corrosion resistance e Equivalent to MIL-C-5015 


resistance 


e Shock and vibration proof 


Yes, it’s truly a wonderful portrait...a remarkable A-N Connector. 


If your needs, however, require specially designed units with par- 
ticular plating requirements, varied flange styles and extra-high 
pressure resistance, you will be pleased to learn of their availability. 
Why not request drawings, engineering data and your copy of 
“Encyclopedia Hermetica” for the complete story. 


| Hermetic Seal Products Company 
om... 33 South 6th Street, Newark 7, New Jersey 


California Associate: Glass-Solder Engineering, Pasadena 
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AN D FOREMOST 1 N mS Rea AOR 2a Poa 


this versatile 


new CBS tube 


the answer to 
your 


HIGH-VOLTAGI 


@eeeeseeaeoeoeeeoeeeeeeeeeeeeee 


CONTROL problem: 


Phe 6792 is a CBS-Hytron advanced- 
engineering accomplishment — that 
can solve high-voltage control prob- 


lems in: 


Nucleonies 
Photronics 

Radar 

Industrial Eleetronies 
(Computers 

Color T\ 


or Research. 


Here is the first multipurpose, high- 
voltage control tube rated for op- 
eration from 3 to 25 kilovolts. An 
outgrowth of CBS-Hytron’s long ex- 
perience in designing transmitting 
and pulse tubes, this new tetrode 
will perform as a: 

h-v regulator 

h-v gating tube 

h-v variable resistor 

or h-v amplifier 


ite the wide range of input connections to vary the ope 


The versatile CBS 6792 may well be 
the answer to your high-voltage con- 
trol problem. Check it. Write for 


data sheet E-258. 


Quality products through ADVANCED-ENGINEERING 
TUBES 


CBS-HYTRON, Danvers, Massachusetts ... A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 
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LARGEST PRODUCERS 


FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


MQ Series 
Compact Hermetic 
Torold inductors 


The MQ permalloy dust toroids 
combine the highest Q in their 
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IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS & 


FOR EVERY APPLICATION 


\ 


MQA 
stock values 


. ae . sas from 7 Mhy 

Class with minimum size. Stability Mar to 22 Hy mes 

is excellent under varying volt- 15 stock values 12 stock values 
from 7 Mhy rom 10 Mhy. 

age, temperature, frequency and to 2.8 Hy to 25 Hy. 


vibration conditions. High perme- 
ability case plus uniform winding 
affords shielding of approximately 
80 db 


INDUCTANCE- WS 


VIC case structure 
Width Height 
1-11 /32 1-7/16 


MQL Low Frequency High Q Collis 


The MQL series of high Q coils employ special 
laminated Hipermalloy cores to provide very high 
Q at low frequencies with exceptional stability for 
changes of voltage, frequency, and temperature. 
Two identical windings permit series, parallel, or 
transformer type connections. 


mal-1 2.5/10 Hys. "| A] of 
MaQL-2 5/20 Hys. =~ Pe — =) 
MQL-3 50/200 Hys, Gar. TT 
MQL-4 100/400Hys. =) 
MQL case *T i — 
1-13/16 dia. X21/2°H. ° =< = ee L 


MQ drawn case stru. ture, 


Length Width 
MQE 1/2 11/16 1) 
MQA 11/16 1-9/32 1.2; 
MQB 145/16 2-9/16 2.13 


Vic Variable inducto 


The VIC Inductors have recha 
sented an ideal solution to 
problem of tuned audio circ 
A set screw in the side of} 
case permits adjustment of } 
inductance from +85% to —4 
of the mean value. Setting 
positive. 

Curves shown indicate effec’ 
Q and L with varying freque 
and applied AC voltage : 


—_ 


By 


vic-22 


DI inductance Decades 


These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use. 


Di-1 Ten 10 Mhy. steps. 
DI-2 Ten 100 Mhy. steps. 
DI-3 Ten 1 Hy. steps. 
DI-4 Ten 10 Hy. steps. 


DI DECADE 
Length ‘ 
Width 
Height 


HVC Hermetic 


Variable inductors 


MOUCTANCE: MENMIES 


A step forward from our long 


established VIC series. Hermeti- 


cally sealed to MIL-T-27 ... ex- 


' 10 
SPPLIED VOLTAGE AT MOOCYCLES 


tremely compact... wider induc HVC-6 2 6 
tance range... higher Q. . . lower a as HVC-7 5 1.5 5 
and higher frequencies. . . super- 


ior voltage and temperature 


stability. 


Paes 


: HVC case strv ure. 
HVC-11 20 60 200 Width 
HVC-12 50 150 500 25/32 1-1/8 


} 
S00 i 
FREQUENCY CYCLES tv APPLIED 


o 


SPECIAL UNITS 
TO YOUR NEEDS 
Send your 
specifications 


UNITED TRANSFORMER CO 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES 


ARL 


% 


aE 


As We Go To Press (cont.) 


First Synthetic Mica 
Plant Opens 


The first plant in the world de- 
ened solely for the production of 
ynthetic mica has just been opened 
Caldwell, N.J. by the Synthetic 
lica Corp., a wholly-owned subsid- 
‘y of the Mycalex Corp. of Amer- 
a, Clifton, N.J. 
Made from raw materials plentiful 
this country, the synthetic mica 
not only a substitute for natural 
ica but, in many cases, particularly 
here extremely high temperatures 
re encountered, may be used where 
atural mica is ineffective. The new 
oduct can exist with little or no 
leterioration in a dry atmosphere at 
800°C., and shows only slight de- 
omposition when exposed to 1000°C. 
or a few minutes. 


Production furnace and auxiliary processing 
quipment at the Caldwell, N.J. plant of the 
Synthetic Mica Corp. 


Synthetic mica crystals retain the 
miliar ease of splitting which the 
‘tural micas exhibit. In addition, 
ley are unusually resistant to at- 
ick by water at elevated tempera- 
ires and pressures. Although the 
irgest crystals produced to date are 
pprox. 2 in. sq., high purity sheets 
synthetic mica, with electrical 
roperties equal to the best natural 
roduct, are expected to be avail- 
ble for commercial use in the near 
ture. 
The Caldwell plant, representing 
n investment of over $350,000, is the 
mination of a research program 
tarted by the gov’t. in 1946 with 
ie assistance of Owens-Corning 
‘iberglas Corp. and Corning Glass 
Vorks, 


MORE NEWS on Page 28 


Coming Events 


A listing of meetings, conferences, shows, etc., occurring during 
the period Nov. 1955 through Aug. 1956 that are of 
special interest to electronic engineers 


Nov. 1-5: World Symposium on Ap- 
plied Solar Energy, sponsored by 
the Assoc. for Applied Solar 
Energy, Stanford Research Inst., 
and the Univ. of Arizona, at the 
Westward Ho Hotel, Phoenix, 
Ariz. 


Nov. 3-4: The 8th Annual Electron- 
ics Conference, sponsored by the 
Kansas City section of IRE, the 
Town House, Kansas City, Kansas. 


Nov. 4-6: Philadelphia Hi-Fi Show, 
by the Inst. of High Fidelity Man- 
ufacturers, at the Benjamin Frank- 


lin Hotel, Phila., Pa, 


Nov. 7-9: Eastern Joint Computer 
Conference and Exhibition, spon- 
sored by the AIEE, the IRE, and 
the ACM, Hotel Statler, Boston, 
Mass 


Nov. 9-11: 19th Annual National 
Time and Motion Study and Man- 
agement Clinic, under the auspices 
of the Industrial Management So- 
ciety, at the Hotel Sherman, Chi- 
cago, Ill. 


Nov. 11: Centennial Symposium on 
Modern Engineering, by the Univ. 
of Pennsylvania, at the University 
Museum Auditorium, Phila., Pa. 


Nov. 14-16: IRE/AIEE/ASA Elec- 
tronic Techniques in Biology and 
Medicine, Shoreham Hotel, Wash- 
ington, D.C. 


Nov. 4-17: 2nd International Auto- 
mation Exposition, Chicago Navy 
Pier, Chicago, IIl. 


Nov. 21-22: Aeronautical Communi- 
cations Symposium, sponsored by 
the IRE Professional Group on 
Communications Systems, at the 


Hotel Utica, Utica, New York. 


Nov. 28-30: IRE Symposium on Data 
Processing, Hotel Biltmore, At- 
lanta, Ga. 


Dec. 10-16: International Atomic 
Exposition, Cleveland Public Au- 
ditorium, Cleveland, O. 


Dec. 12-16: Nuclear Science and En- 
gineering Congress, sponsored by 
the Engineers Joint Council, Cleve- 
land, O. 
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Jan. 9-10, 1956: 2nd National Sym- 
posium on Reliability and Quality 
Control in Electronics, sponsored 
by the Prof. Gp. on Reliability and 
Quality Control of IRE, co-spon- 
sored by the American Society for 
Quality Control and RETMA. 


Jan. 19-21, 1956: National Simulation 
Conference, sponsored by the Dal- 
las Fort Worth Chapter of the IRE 
Prof. Gp. on Electronic Computers 


(PGEC), Dallas, Tex. 


Jan. 23-26, 1956: Plant Maintenance 
and Engineering Conference, to be 
held concurrently with the Plant 
Maintenance and_ Engineering 
Show, at Convention Hall, Phila., 
Pa. 


Jan, 30-Feb. 3, 1956: ATEE Winter 
General Meeting, Statler Hotel, 
New York, N.Y. 


Feb, 2-3, 1956: Symposium on Mi- 
crowave Theory and Techniques, 
Univ. of Pennsylvania, Phila., Pa. 


Feb. 27-March 2, 1956: National 
Meeting of the ASTM, Committee 
Week at the Hotel Statler, Buffalo, 
New York, 


April 15-19, 1956: The 34th annual 
convention of the National Asso- 
ciation of Radio and Television 
Broadcasters, Conrad Hilton Hotel, 
Chicago, IIl. 


April 17-19, 1956: Fourth National 
Conference on Electromagnetic 
Relays. 

May 14-16, 1956: National Aeronau- 
tical and Navigational Electronics 
Conference, Dayton, O. 

Aug. 15-17, 1956: TRE/ATEE/IAS/ 
ISA National Telemetering Con- 
ference, Statler Hotel, Los Angeles, 
Calif. 

Aug. 21-25, 1956: WESCON. 


Abbreviations: 


ACM: Assoc. for Computing Machines. 

AIEE: American Institute of Electrical En- 
gineers. 

ASA: American Standards Assoc. 

ASTM: American Society for Testing Ma- 
terials. 

IRE: Institute of Radio Engineers. 

IAS: Institute of Aeronautical Sciences. 

ISA: Instrument Society of America. 

RETMA: Radio-Electronics-TV Manufactur- 


ers Assoc 
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EIMAC klystrons are used in 

first established 

UHF forward-scatter 
communication system 


cee ATES 
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A link in the northern communication system (photo courtesy of Beil Telephone Company of Canada 


In the forward-scatter communication system installed 
by the Bell Telephone Company of Canada over the 


rugged terrain of the north, Eimac amplifier klystrons are 


used exclusively. Eimac amplifier klystron nerate th 
— Y ae ” ystrons generate the Eimac high power klystron and Eimac- 


high power necessary for revolutionary beyond-the-hori- developed circuit components in final 
amplifier stage of forward-scatter trans- 
zon scatter techniques. Their reliability and performance mitter(phote courtesy of Redio Enginser- 


ing Laboratories) 


assure outstanding operation and minimize maintenance 
problems. Their simple, straightforward design, plus high 
power gain, make transmitter construction easy. All these 
features contributed to the selection of Eimac klystrons for the vital communication systems 
of the north. Now in operation for thousands of hours in these communication systems, 
Eimac klystrons have justified the early faith put in them and have aided substantially 


in making UHF forward-scatter a reliable method of distant communication. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, CALIFORNIA 
en The World’s Largest Manufacturer of Transmitting Tubes 


For product information, use inquiry card on last page. 
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here's gem-like precision in factory seating... 


SO precise... In fact so carefully constructed 


for trouble-free, maintenance-free performance 
and elimination of worker-fatigue .. . 


that Royal Metal will gladly submit samples 


for yout Inspection and trial. 


Royal can make such an offer, — | 


because for more than 


0) years, Roval has satishied 


factory seating needs for diverse 


industries all over America. 
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professional 


furniture 


RoyaL MetaL MANUFACTURING COMPANY 


175 North Michigan Avenue « Chicago 1, Illinois 
Offices and plants from coast to coast 


No. 625T Swivel Chair 
From any angle, this all welded tubular 
frame swivel chair reflects the craftsman 
like precision synonymous with Royal. Gen- 
erous 1414” square, heavy steel seat is fitted 
with scroll shaped tempered Masonite. 4-way 
flexible backrest is adjustable to individual 
requirements. Complete with sturdy channel 


footrest. Height range from 27” to 33”. 


Look to 


i 
j 


No. 621-T Swivel Stool 

With round 14” diameter, heavy gauge de 
hossed steel seat fitted with tempered Mason- 
ite panel. Tubular frame and channel foot- 
rest all welded. Micro-Hite seat adjustment 
for instant raising or lowering. Adjustable 
height range from 27” to 33”. 


Royal Metal Manufacturing Co., Dept.1211 
175 No. Michigan Ave., Chicago 1, Illinois 


Please send me available literature on Royal 


industrial furniture. 
Name 


Address 


Chy..... __ Zone State_ 


“A= Royal’s 

| exclusive 
MICRO-HITE 
seat 


\ 


adjustment! 


No tools... 


\ Works instantly 


TA. 


effort, particularly 
changing shifts or employees are involved. 
No need to turn chairs or stools over to ad- 
just seat height. Micero-Hire is safe, slip- 
proof, requires only fingertip effort. Simply 
raise seat to full height, tighten handwheel, 
sit down. Then turn control handwheel ‘til 
seat lowers to comfortable working height 
and stop turning the control. Never a need 
for maintenance men... Micro-Htitre adjusts 
effortlessly! 


Save time and where 


No. 5358 Factory Posture Chair 


This impeccably tailored posture chair is 
skillfully proportioned to promote peak per- 
formance. Wide seat is deeply padded with 
2” of thick foam rubber, upholstery is Super 
Tuftex...a durable vinyl plastic coated fabric. 
Shaped, upholstered back 
down, forward or back. Sturdy steel frame 
is rigidly constructed—easy to maintain. 
Complete with handy channel footrest. 


adjusts up or 


No. 501T Stationary Stool 


Royal’s biggest budget value is this stu fy 
stationary stool...so handy to have in 
shop or factory. 14” diameter, heavy ga 
debossed steel seat is fitted with smart, t 
pered Masonite panel. All welded tub 
frame features sturdy channel footrest. S it 
height: 30”. 


for a practical solution to your factory seating problems 


No. 5158S Adjustable Chair 

With simplicity as the keynote, Royal has 
designed this rugged adjustable chair to 
withstand rough treatment and_ year-after- 
year of heavy service. Wide spacious seat Is 
fitted with tempered Masonite... broad bak 
rest gives full, firm support plus 4-way «d- 
justment. Tubular steel frame features chan ie 
footrest. 


No. 5135S Adjustable Stool 


Pin-point production standards to a 1 
high by supplying workers with comfortal 
rugged, Royal stoools such as the one ill 
trated. Large 4-way backrest is complet: 
adjustable to individual preference. Patent 
leg extensions also adjust at one inch int 
vals. Complete with all welded tubular fra 
and channel footrest. Adjustable from | 


to Zo 


® 


METAL FURNITURE SINCE ‘9 


ROYAL METAL MANUFACTURING COMPANY : 175 No. Michigan Ave., Chicago 1, Il! 
Factories: Los Angeles « Michigan City, Ind. + Plainfield, Conn. « Warren, Pa. « Walden, N.Y. 
Southfields, N.Y. « Galt, Ontario 
Showrcoms: Chicago « Los Angeles +» San Francisco « New York City 


Authorized dealers everywhere 


: 
: 


k Your Package of Power Prudently! , ie 
DW 


| on ECONOMY and 
|OVANCED DESIGN FEATURES 


a “It would be the point of prudence to defer 
forming one’s ultimate irrevocable decision so 


. > 
ata might be offered.” 
ieee ai : — George Washington 


Now ...a lower cost transmitter with transformer . . . by relocating the Low investment makes the transmitter 
ECONOMY PRICED design and construction features far power supplies to the cabinets con- ideally suited for new stations... 
superior to any other in its power taining the cavities . . . and by the offers a practical way for established 
AT $55,000 class! Amazingly low price is made elimination of unnecessary arc-back stations to replace outmoded equip- 
(F.O.B. Newark) possible by use of a newly developed, indicator circuitry (because all recti- ment. 
high efficiency, three phase AmerTran fier tubes are visible from the front). 


OUTSTANDING Field-proven Amperex AX9904R tubes have dem- trical contact. It costs only $210 . .°. (about 34 

TUBE LIFE onstrated lives in excess of 7,000 hours in the an hour to operate). Also, with similar tube 

* eae final amplifier stages of S-E high power trans- types used throughout the transmitter, investment 

MORE THAN mitters. This domestically produced, air-cooled in spares to meet FCC requirements is consider- 
7,000 HOURS! tube, has a silver plated radiator for better elec- ably reduced! 


You save on construction and modern- feet. Practical design resulted in a And, the transmitter is adaptable to 
33% LESS ization costs as a result of the dimin- new low weight of 7,000 pounds for any station layout, conforming to de- 

ished floor space requirements and the transmitter. Installation is simpli- sired or existing walls and floor areas. 
FLOOR lower floor strength demands. The fied because smaller S-E frames can be Because each unit is self-contained, 
SPACE new model uses an area of only 51 moved easily through normal 3 foot no external blowers, vaults, trenches 
square feet; its overall length is 15.6 doorways, passageways and elevators. or plumbing are needed. 


Modern cabinet design by Dreyfuss neutrality when not operating. And coaxial lines operating in a grounded 


ADVANCED utilizes full length tempered glass safety control circuitry to protect grid, cathode-input circuit, resulting 
doors, thereby making all tubes easily the transmitter from overloads and in excellent isolation of the input and 

DESIGN accessible and visible from the front power transients. Simplicity of oper-. output circuits. Complete metering 
FEATURES at all times. Impressive in appear- ation is provided by ganged tuning. equipment and visual control system 
ance, the equipment has built-in The RF input to the amplifier is de- provide for a’ continuous check on 

safety interlocks to insure electrical signed as two quarter wave, tuned every major circuit during operation. 


INSTANT Patchover is an S-E exclusive develop- the antenna and used for transmission The “Add-A-Unit’ feature provides 
PATCHOVER ment which is used to route a TV sig- at reduced power. This is possible easy boosting of power output to 25, 

nal in order to by-pass an amplifier 40, or 50 KW. This is accomplished 
PLUS Should an emergency arise, in 30 sec- simply by adding an S-E amplifier — 
“ADD-A-UNIT” onds (without loss of air time) the 500 is the same for the final amplifier without obsoleting or replacing exist- 


FLEXIBILITY! watt driver can be patched over to and the antenna. ing equipment. 


because the resistive input impedence 


Completely air cooled * Single ended coaxial * Meets ond exceeds all applicable FCC require- 

ADDED circuits provide exceptional freedom from spur- ments for monochrome and color transmission * 
S-E ious oscillations and parasitics * Built in sync 208/230 V three phase operation requires no 
FEATURES stretcher permits adjustment of sync-to-picture special wiring or transformers * Low power con- 


ratio of the signal * Peak output power 14 KW sumption of 30.2 KW at 90% p.f. at black level. 


Complete specifications available on request. 


standard electronics corporation 


A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA 
255-289 EMMETT STREET © NEWARK 5, NEW JERSEY 


neering Branch Offices: WASHINGTON, D.C. - ATLANTA, GEORGIA - CHICAGO, ILLINOIS - LOS ANGELES, CALIFORNIA 


Canadian Sales Engineering Representatives: WESTINGHOUSE COMPANY, LTD. - HAMILTON, ONTARIO 


Electronic Industries News Briefs 


Capsule summaries of important happenings in affairs of equipment and component manufacture ; 


Atmo Seal Company has opened its plant 
in Cincinnati, O. It will specialize in manu- 
facturing “‘fusion-sealed” terminals for the 
electronic and refrigeration industries. 


The Bell Telephone System has placed in 
service a new semi-automatic teletypewrite: 
relay system for Consolidated Freightways 
at that company’s headquarters in Portland, 
Ore. The system, first of its kind, centers 
around an electronic brain which controls 
the sending and receiving of teletypewriter 
messages from 65 locations of the motor 
transport carrie! 


Bendix Aviation Corp’s. Scintilla div., at 
Sidney, N.Y., will complete its $2 million ex- 
pansion program by the end of this year. 
This will bring up to 550,000 sq. ft. the area 
occupied by the Scintilla plant. 


The Carborundum Co. is installing a new 
Electronic Data Processing System using 
UNIVAC as its central electronic file com- 
puter in the executive office building of the 
company at Niagara Falls, N. Y. 


CBS-Hytron Sales Corp. a new subsidiary 
of Columbia Broadcasting System, Inc., has 
just been created for the promotion and sale 
of CBS tubes and semiconductors in the 
distributor market. 


The Clevite Corporation has acquired all 
of the outstanding capital stock of Intermetal 
G. m.b.H. of Dusseldorf, Germany, second 
largest European producer of transistors and 
diodes. 


Electromation Co. has purchased 
Kinevox, Inc., Burbank, Calif., manufacturer 
of synchronous recording equip- 
ment. 


magnetic 


The Airborne Instrument Division of G.M. 
Giannini & Co., Inc., Pasadena, Calif. has 
recently been organized into three separate 
airborne operations divisions. These are the 
new Gyro, Systems, and Transducer Divi- 
sions which together make up the airborne 
operation. 


Hoffman Electronics Corp has fully ac- 
tivated its plant at 335 S. Pasadena Ave., 
Pasadena, Calif., with the installation of 


complete manufacturing facilities for color 
television receivers 


The West Coast Div. of H & B American 
Machine Co., Inc., Chicago, Ill., will gain a 
100% increase in its capacity to produce 
structural parts for military aircraft, when 
it moves into new quarters in Culver City, 
Calif 


Hudson Industrial Electronics Co., Inc. has 
moved its Industrial Sales operation to new 
quarters at 37 W. 65th St., N.Y.C. The move 
makes available to the company additional 
warehouse and stock room space. 


Industrial Tectonics, Inc. has purchased 
the manufacturing facilities of Anti-Friction 
Bearings Co., 5010 E. Wash. Blvd., Los 
Angeles, Calif. The newly-acquired plant is 
operating as the Western Division of the 
company. Anti-Friction Bearings Co. is con- 
tinuing in business as an independently- 
owned sales company. 


International Business Machines Corp. has 
announced plans to establish a research and 
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development lab. in Zurich, Switzerland. The 
new lab. is intended to establish closer con- 
tact between the domestic IBM organization 
and development activities being conducted 
by European scientists and engineers in the 
accounting and data processing equipment 
field. 


Johns-Manville Corp., New York, N. Y., 
will split its present Industrial Products 
Division into three new operating divisions 
which will comprise a new industrial prod- 
ucts group headed by a senior vice pres. 
The new divisions will be known as the 
Industrial Insulations, the Packings and 
Friction Materials, and the Pipe Divisions. 


Krylon, Inc. has moved its plant and 
executive offices from Philadelphia to Nor- 


ristown, Pa 


Arthur D. Little, Inc., a Cambridge, Mass., 
industrial research firm, is installing an all- 
purpose electronic computing machine called 
the “‘Datatron.” 


Mar Vista Electronics Co., a new elec- 
tronics firm which will specialize in the field 
of high frequency transistors and other 
semi-conductor devices, has purchased the 
transistor production facilities of Hydro- 
Aire, Inc. The new firm will continue to 
function at 3000 Winona Ave., Burbank, 
Calif., but is planning to move its plant 
within the next two months to expanded 
facilities in the Los Angeles area. 


Moloney Electric Co., St. Louis, Mo., has 
expanded their HiperCore distribution facil- 
ities. A new two-story building, to be ready 
Feb. Ist, will be added to the rear of their 
present assembly line 


National Aircraft Corporation is the name 
of the recently acquired National Aircraft 
Corp., Metropolitan Airparts, and the western 
div. of Florida Aviation, according to pres. 
Reagan C. Stunkel. Headquarters for the 
group are located at 3411 Tulare Ave., Bur- 
bank, Calif. 


National Electronics, Inc., Geneva, IIl., is 
now constructing plant additions providing 
for a 60% increase in total floor space. 


New York Transformer Co., Inc., Alpha, 
N. J., has acquired Tartak Electronics, 2979 
Ontario St., Burbank, Calif., as its West 
Coast subsidiary 


Nuclear Development Corp. of America, 
White Plains, N will build a reactor 
“critical” facility at its Nuclear Experimen- 
tal Station in Dutchess County, N. Y 


Nugents Electronics Co., Inc., a recently 
formed company, is manufacturing miniature 
connectors for electronic use, under the 
trade name “Minicon-X.” 


Milton Reiner has awarded a construction 
contract for an additional building to adjoin 
three others at Easton, Pa., in the RCP- 
Reiner Electronics group. The fourth bldg. 
will be leased to Reiner Electronics Co., and 
will be used for finishing operations in iis 
metal working division 


Robinson Recording Laboratories, 35 S. 
Ninth St., Philadelphia, Pa., has developed 
a rejuvenation kit for converting belt-driven 


turntables for use with 45 RPM records. T 
complete kit, consisting of two motors, s 
pension subbase an spring, pre-wir d 
switch with cable and engraved escutche 4 
plate is priced at $116.50 with the retun 
of the old motor. 


San Fernando Electric Manufacturing ( 
San Fernando, Calif., has purchase 
General Scientific Corp., of North Hol 
wood, manufacturer of precision wire wot 
potentiometers. 


_The Society of Motion Picture and Te! 
vision Engineers has named Bernard 
Loughlin as recipient of its 1955 Dav 
Sarnoff Gold Medal Award for his outsta 
ing contributions to the field of color te 
vision. 


Sola Electric Co., 4633 W. 16th St., Chicas 
Ill., has formed a new Export Dept. und: 
the direction of Raoul du Chatellier. 


The Standards Engineers Society, at i 
Fourth Annual Convention at Hartford 
Conn., elected the following fellows of t! 
Society: Dr. Walter R. G. Baker, vice-pré 
and gen. mgr. Electronics Div., GE; Harold 
R. Terhune, mgr. Standards Dept., Federal 
Telecommunications Labs.; and _ Stanley 
Zwerling, Ass’t. Chief, Tests and Approvals 
Div., Armed Services Electro-Standards 
Agency. 


Work will start within a month on a $5 
million expansion program at the main plant 
and offices of the Stromberg-Carlson Co., 
Rochester, N. Y., a division of General 
Dynamics Corp. 


Sylvania Electric Products Inc. has begun 
construction of its new Data Processil 
Center in Camillus, N. Y. Scheduled to begin 
operations Feb. Ist, 1956, the Center will 
house a Sperry-Rand ‘“Univac” electronic 
computing system, and will be the focal point 
of a 12,000-mile private electronic commur 
cation system linking 51 cities. 


Technograph Printed Electronics, Inc., 
Tarrytown, Y., has reached a five-year 
licensing agreement with RCA, thus enabling 
RCA and its subsidiary companies to pro- 
duce printed electrical circuits under t 
Fagen a —— and pending applic 
tions and by the Technograph processes. 


The University of California has award 
a contract to the Remington Rand Divisi 
of Sperry Rand Corp. for construction of 
new type electronic computer for use at | 
Atomic Energy Commission’s Livermore R 
search Lab 


Westinghouse Electric Corporation has i 
stalled an electronic computer-simulator 
its recently completed $1 million addition 
the main air arm plant at the Baltim« 
Friendship International Airport. 


The Wire and Cable Section of the Nat 
Electrical Manufacturers Assoc. elected n¢ 
officers at its recently-held annual meeti 
A. D. R. Fraser, pres. of Rome Cable Cor 
was re-elected chairman; H. B. Bassett, pr 
of the Acme Wire Co., was re-elected v 
chairman; and B. F. Ilsley, gen. mgr. W 
and Cable Dept. of GE, was elected as s¢ 
ond vice chairman. 


MORE NEWS 
on pp. 143, 168, 17° 
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isuring Capacitance and Dissipation Factor 
jisc-type ceramic capacitors at the standard I-Mc 

frequency with Type 716-CS1 Capacitance 
dge, $640 cabinet mounted, $595 for relay rack 
del . . . bridge operates at frequencies between 
and 3 Me with basic 0.1% accuracy . . . is similar 
the industry-standard Type 716-C with 30-cycle 
300-kc range, $570 cabinet mounted, $525 relay 
k unit. 


pacitance-Test Fixture mounted on Type 1611-A 
oacitance Test Bridge. This 60-cycle Bridge per- 
accurate capacitance and dissipation-factor 
surements of all types of paper, mica and electro- 
capacitors .. . has basic (1% + 1 wuf) accu- 
over extremely wide 0 to 1100 uuf range .. . is 
pletely self-contained, including built in stand- 
and convenient visual null detector. Bridge is 


acitance Measuring Assembly. Type 1610-A is a 
pletely integrated bridge-generator-detector as- 
ly for ultimate accuracy in capacitance meas- 
nents. Mounted in a standard relay rack, it comes 
plete and ready for use. Frequency range is 
30 cycles to 100 ke. Basic 
accuracy is +0.2% direct 
reading for capacitance 
and +0.0005 for dissipa- 
tion factor; +0.1% ca- 
pacitance accuracy in sub- 
stitution measurements 
with correction chart sup- 
plied, and 0.00005 for 
dissipation factor. 

Type 1610-A Capacitance 
Measuring Assembly .. . com- 
plete and ready for 2 or 3 ter- 
minal measurements. . .. $1930 
Type 1610-A2 Capacitance 
Measuring Assembly . . . with- 
out Guard Circuit, for 2 ter- 
minal measurements only 


and 


the 


Type 1691-A 
Test Fixture...$22.50 


Because each group of test and inspection personnel orients 
and attaches capacitor leads to a bridge’s terminals in some 
preferred manner, measurement discrepancies occur. Pur- 
chasers often find it difficult to check the catalog specifications 
of component manufacturers; complications sometimes arise 
when the production department attempts to reproduce the en- 
gineer’s original circuit design. The Type 1691-A Capacitance 
Test Fixture eliminates these difficulties. 

This jig plugs into the unknown terminals of bridges and 
other measuring devices — it accepts components in such a 
way as to eliminate from measurements the effects of stray 
capacitance. In use, the capacitor leads are slid into the Test 
Fixture’s shielded holders until the capacitor body itself 
touches the Fixture. Connection is made to the same points on 
every capacitor regardless of lead length — the leads are effec- 
tively eliminated from the measurement. 

The Capacitor Test Fixture can be used for measuring a wide 
variety of capacitors: disc-type ceramic with either wire or 
tapered-tab leads, disc-type with molded jacket, mica, and 
tubular paper types. Used with any of G-R’s precision Ca- 
pacitance Bridges, this jig provides convenience and speed in 
measurements. 


Prices are net, FOB Cambridge 
or West Concord, Mass. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 « 8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA . 
920 S. Michigan Ave. CHICAGO 5 «+ 1000 N. Seward St. LOS ANGELES 38 


Hoffman 


LABORATORIES, INC. 


INTEGRATED ELECTRONICS 


THE IMAGINATION FOR RESEARCH PLUS 


THE SKILLS FOR PRODUCTION 
design 


Performance in the field is the real test of : 
product worth. To maintain Hoffman’s i 
reputation for high standards of quality and 
performance, Field Engineers are constantly 

production performing direct, on-the-spot aid in 
installation, operation, and evaluation of 
Hoffman electronic equipment. 


Hoffman Field Engineers are chosen from the 
engineering design and test groups for their 
specialized knowledge and ability. These 
specially trained, specialized engineers carry 


the integrated skills of research, development, 
design, and production into the field... 
wherever Hoffman equipment is being 
used... on land, air, sea, or undersea. 


Typical of the types of projects Hoffman Field 
Engineers are working on, one group is 
presently engaged in conducting field evaluation 
studies at remote air bases on TACAN, the 

most advanced airborne navigation equipment 
yet produced. This field study is being 
coordinated with Hoffman’s production 

of TACAN equipment. 


Radar, Navigational Gear 
Missile Guidance & Control Systems 
Noise Reduction 

Countermeasures (ECM) 

j Communications 

Transistor Applications 


FOR ANDING ENGINEERS TO WORK IN AN ATMOSPHERE OF CREATIVE ENGINEERI 


HE DIRECTOR OF ENGINEERIN FMAN LABORATORIES, INC., 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFOR 
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KEEPS ’EM ROLLING! 


——~ 


— ) 


KESTER 44” Resin, 
Plastic Rosin and 
“Resin-Five” Flux- 
Core Solders keep 
the production lines 
moving by providing 
the exactly right sol- 
der for every pplication. Only virgin metals are 


used in Kester ... further assurance of the constant 
solder alloy control combined with consistent flux 
formulae . . , all part of Kester Flux-Core Solder 
quality that'll “keep ‘em rolling” for you! 


BE SURE YOU GET KESTER’S new 78-page informative 
textbook “SOLDER . . . Its Fundamentals and Usage.” 


EOIER SOLDER 


~— 
es O M PAN b 4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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New Tech Data for Engineers 


Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Reade 


Engineering Guide 

Comprehensive data on their complete line 
of resistors and special products is listed in 
the revised 1955-1956 Official Resistor Engi- 
neering Guide offered by International Re- 
sistance Co., 401 No. Broad St., Phila., Pa. 
Data given includes JAN or MIL equivalents, 
rated wattage, standard tolerances, tempera- 
ture coefficient and other information. 


VTIVM 


An 8-page brochure describing the out- 
standing features of their new extended 
range Type 800A and 800B vacuum tube 
voltmeters is available from Technology In- 
strument Corp. of 531 Main St., Acton, Mass. 


Meters 


An 8-page catalog featuring the new C. P. 
Goerz (Vienna) precision (0.5%) moving coil 
ammeters, milliammeters, microammeters, 
galvanometers, voltmeters, millivoltmeters, 
and electrodynamometer single and three- 
phase wattmeters, is being offered by 
Physics Research Laboratories, Inec., 507 
Hempstead Turnpike, West Hempstead, N. Y. 


Transmitter 


A 10-page brochure released by Conti- 
nental Electronics Mfg. Co., 4212 S. Buckner 
Blvd., Dallas, Texas, gives illustrations, sche- 
matic diagrams, and complete specifications 
on the Type 317 50 KW transmitter. 


Tubes 


A completely revised edition of the popu- 
lar ‘“‘Power and Gas Tubes” booklet and a 
new booklet ‘‘Receiving-Type Tubes for In- 
dustry and Communications” have been 
made available by RCA Tube Div., Radio 
Corp. of America, Harrison, N. J. Each copy 
is 20¢. 


Printed Circuits 


Techron Corp., 254-256 Friend St., Boston, 
Mass., has released a 4-page bulletin on en- 
gineering features and production of printed 
circuits. 


Transistors 


Texas Instruments Inc., 6000 Lemmon Ave., 
Dallas 9, Tex. announces availability of fol- 
lowing bulletins describing their new ger- 
manium transistors: DL-S 555 for Type 200 
N-P-N; DL-S 556 for Type 201 N-P-N. DL-S 
557 for type 202 N-P-N. Alloyed junctions 
include: DL-S 550 for Type 300 P-N-P; DL-S 
551 for Type 301 P-N-P; and DL-S 552 for 
Type 302 P-N-P. 


Parabolic Antennas 

Bulletin 428, released by Prodelin, Inc., 
Kearny, N. J., gives complete electrical and 
mechanical specifications of their 4’, 6’ and 
10’ size mesh type parabolic antennas. 


Ceramic Capacitors 


No. CD-102, a 24-page catalog issued by 
Solar Manufacturing Corp., 122 E. 42nd St., 
New York, gives application data, capacity- 
per-size designations, specifications and 
curves for a complete line of ceramic 
capacitors. An extensive line of printed net- 
works is catalogued, together with data on 
piezoelectric elements. 


Recording Systems 


Sanborn Company, Industrial Div., 195 
Mass. Ave., Cambridge, Mass. has available 
a 16-page catalog on their 150 series of 
Oscillographic Recording Systems. This 
system permits a choice of channels in basic 
assembly, with the selection of an _ inter- 
changeable pre-amplifier for each channel. 


Frequency Converter 


A compact, rotary slide chart that facil- 
itates computations involved in antenna de- 
sign and application is available from the 
Gabriel Electronics Div., The Gabriel Co., 
Needham Heights, Mass. Address requests to 
Mr. A. Murphy. 
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Radiation Measurement 


A report on the measurement of nuclear 
radiation and design of ionization chambers 
has been prepared by Dr. Harry H. Palevsky, 
Ph.D., now on the staff of Brookhaven Na- 
tional Laboratory, in cooperation with engi- 
neers of Minneapolis-Honeywell’s Industrial 
Division. The report entitled, ‘‘D-C Ioniza- 
tion Chambers and the Measurement of Nu- 
clear Radiation,’ can be obtained from the 
firm’s engineering dept. Wayne and Windrim 
Aves., Phila., Pa. 


Metallurgy 


A revised edition of the Basic Guide to 
Ferrous Metallurgy, in an 812x111” black 
and white version, is now available from the 
Tempil Corp., 132 W. 22nd St., New York, 
N. Y. This chart provides a handy reference 
for the engineer, metallurgist, and skilled 
worker. 


Systems Engineering 


A 12-page illustrated booklet published by 
the Berkeley Div. of Beckman Instruments, 
Inc., 2200 Wright Ave., Richmond, Calif. 
fully discusses automation and systems en- 
gineering. Data reduction, jet engine ta- 
chometer controllers, wind tunnel computer 
controllers, and process connectors are some 
systems covered. Write to Dept. HR-26 for 
brochure C 901. 


Counters and Control Systems 


A 10-page bulletin is available from 
Atomic Instrument Co., 84 Massachusetts 
Ave., Cambridge, Mass., describing their line 
of instruments for the industrial counting 
and control equipment field. 


Tubes 


A 26-page catalog on special-purpose tubes 
is offered by Industro, Inc., 649 Broadway, 
New York, N. Y. Type numbers, tube de- 
scriptions, code sunbore, and list prices are 
listed completely. 


Plastic Capacitors 


A 6-page engineering bulletin No. XC-201- 
4, available from the Gudeman Co., 340 W. 
Huron St., Chicago, Ill., illustrates and gives 
complete technical information on high tem- 
perature 165°C “XC” plastic film dielectric 
hermetically sealed tubular capacitors. 


Signal Generator 


Industrial applications, outstanding fea- 
tures, advantages and specifications of a new 
multiple signal generator, the Servoscope, 
are described in a 6-page folder published 
by Servo Corp. of America, 20-20 Jericho 
Turnpike, New Hyde Park, L. I., N 


Alumina 


A detailed technical description, advan- 
tages, and an examination of typical appli- 
cations of activated alumina is presented in 
a 2-page, 812 x11”, 2-color data sheet re- 
leased by Reynolds Metals Co., Louisville, 
Ky. 


Power Supply 


Bulletin No. G125-25A describing Model 
G125-25 germanium rectifier power supply, 
115-125 volts at 25 amperes continuous, is 
available from Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 


Controlled Air Power 


Bulletin ML-3, an 8-page book in full 
color, illustrates and describes the complete 
line of Bellows “controlled air-power” de- 
vices. All requests for this free book should 
be sent to J. G. McComb, The Bellows Co., 
222 W. Market St., Akron, Ohio. 


Power Tetrode 


Eitel-McCullough, Inc., San Bruno, Calif., 
has available a 4-page bulletin on their 
4X250B radial-beam ower tetrode_ uni- 
laterally interchangeable with the 4X150A. 


Coaxial Terminations and 
Couplers 


Catalog sheet 282, issued by the Na 
Corp., Mineola, L.I., N.Y., describes f: 
models of coaxial directional couplers, off 
ing complete power measurement over 
frequency ranges from 225 to 4000 \\ 
Catalog sheet 302 describes a new line 
fixed and sliding coaxial terminations, cov: 
ing the entire frequency range from S$ 
X bands (2400 to 12,400 MC.) 


Magnetic Shields 


Catalog MS-104, “Performance-Guarant« 
Magnetic Shields,” offered by Magneti 
Inc., Butler, Pa., describes the shield allo 
used, the dry hydrogen annealing proc« 
used for controlling shielding properti 
fabrication and finishes. 33 pages of dra 
ings are included showing the numeri 
types of shields the company manufactur 


Cathode Ray Indicator 


A 4-page brochure, TDS 1100, issued 
Servo Corp. of America, 20-20 Jericho Tur: 
pike, New Hyde Park, L.I., N.Y.; provid 
full information on both the Servoscope, 
multiple signal generator, and the catho: 
ray indicator, which can now be match: 
with the entire series of Servoscope mode 


Tape Resistors 


“Tape Resistors and their Application 
Miniaturization,” a new bulletin availab\ 
from Hansen Electronics Co., 7117 Sania 
Monica Blvd., Los Angeles, Calif., gives the 
characteristics and discusses design con- 
siderations affecting printed circuitry and 
miniaturization. 


Pressure Gages 


A four-page bulletin with specifications of 
pressure, vacuum, compound, pneumatic and 
electric transmitters, receiver, test, chemic 
orotectors, gages, is available from t! 
nstrument and Systems Div., Norde 
Ketay Corp., Wiley St., Milford, Conn. 


Ring-Jet Pump 


Bulletin 756, “The Story of the Ring-Jet 
Pump,” a new 8-page booklet issued 
F. J. Stokes Machines Co., 5500 Tabor R 
Phila., Pa., tells how and why the company 
developed its line of diffusion and boost 
pumps to fill the need for faster pumping 
the pressure range where most high vacu' 
processing is now being done. 


Potentiometer 


A 4-page brochure issued by the Perki 
Elmer Corp., Norwalk, Conn., descril 
features, design principle, and specificati 
of the 400 cycle Vernistat ac potentiome! 
for use in servo systems and analog co 
puters. 


Sine and Pip Generator 


A new leaflet, form GPM-3, issued by 
Dalmotor Co., 1373 Clay St., Santa Cl: 
Calif., describes a small generator suited 
continuous-indicating duty in radar inst 
mentation and similar applications. Incluc 
in the leaflet are an illustration of the w 
dimensional drawing, and a list of mech 
ical and electrical specifications. 


Automatic Controls 


Booklet ENT(1), called an Index to L & 
File Publications, is offered by Leeds 
Northrup Co., 4901 Stenton Ave., Phila., 
It provides reference information on var 
publications about automatic controls 
measuring instruments. 


Relay 


Publication No. 585, issued by the At 
matic Switch Co., 391 Lakeside Ave., Oral 
N. J., gives design and applications, circ 
descriptions and pricing data on their 1 
electronic relay. 
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in the Type CE-900 Microwave 


-m, Continental offers completely 


eveloped commercial microwav 
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yuipment specifically designed for 
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bf 5925 Megacycles through 7125 


rmeéents of the FCC and the USITA. 


Your request will b 


4212 S. Buckner Blvd. 
Dallas 17, Texas 
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MANUFACTURING COMPANY 


ng completé details. 


Phone EVergreen 1137 


For product information, use inquiry card on last page. 33 


hand Crimping Tool—only two types needed 
for entire series. 


8 rf circuits for each pound of weight of equiv- 
alent Series N connectors! Space-saving: 7 
SUBMINAX plugs occupy same space as 1 
Series N plug! 
Available in 50 and 75 ohm constant imped- 
ance—and in either push-on or screw-on cou- 
pling design. Complete line includes straight 
and right angle plugs, jack, cable feed through, 
bulkhead jack and receptacle. Hermetic seal 
receptacle in screw-on couplings only. 
Cable assemblies with AMPHENOL submini- 
ature coaxial cable easily accomplished with 


SAM PHENOL 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
In Canada: AMPHENOL CANADA LTD., Toronto 


Weight-saving, space-saving SUBMINAX RF 
connectors! Obtain 500 rf circuits for each pound 
of weight using SUBMINAX, compared with 


THE JAPANESE PHONE SYST! \I 
has its own, unique problem. Alm 
80% of the possible numbers 
considered “unlucky” and un: >- 
ceptable because in Japanese tl} 
sound the same as the words 
“death” or “pawnshop” or “bar 
ruptcy.” Thus, business firms ref. -e 
to take a block of consecutive nu: .- 
bers. This was one of the proble: is 
faced by Kellogg Switchboard a 
|Supply Co. Div. of IT & T makin; 
new 5,300 line installation at Tak.- 
saki, Japan. 


LARGE SCREEN CRT INDICA- 
TORS, for use by lecturers and 
demonstrators, are being introduced 
'by A. B. DuMont Labs. The units 
| employ 17 and 21 in. TV-type 
‘athode-ray tubes and are designed 
‘for operation with low-frequency, 
lab-type oscillographs. 


\DO-IT-YOURSELF ANALOG 
COMPUTER, selling for less than 
$750.00, was introduced at the In- 
strument Society of America Show 
in Los Angeles by the Heath Co.,, 
subsidiary of Daystrom Inc. 


HARD TIMES for bank robbers is 
forecast with the introduction of new 
‘closed circuit TV units for banks. 
In addition to providing quick 
signature and balance verification 
for the teller, the units also incorpo- 
rate an alarm system which sou 
| automatically whenever hold-up at- 
tempts are made. 


S 


NEW INSULATION MATERIAL 
‘that can withstand the effects of 
radiation and 1000° F. temperatures 
|without losing its properties has 
| been developed by Mycalex Co p 
|Called “Supramica” ceramoplas' ‘c, 
|the material consists of pulverized 
| synthetic mica bonded with hig 1- 


grade electrical glass. 


ELECTRIC GENERATORS 1 at 
operate safely at internal tempe: i- 
‘tures of 400° F. have been desig °d 
by Bendix Aviation Corp. for use i 
supersonic aircraft. Secret of 1 
new units’ heat resistance is in © 1 
‘use of unusual materials—g) ss 
| laminates, silicones, mica—and br 2- 
ing of electrical connections v th 
| silver solder. 

(Continued on page 52) 
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and today 


They’re both ee ae =] \ : \ 
BLAW-KNOX  #j . 
Towers | . 
over 1000 é 
feet high 4 


The first broadcasting tower over | 
1000 feet high was a Blaw-Knox 
Tower, shown on the left. 


And today we continue to design 
guyed towers over 1000 feet high... 
such as the modern TV tower that 
accommodates an elevator, shown 
on the right. 


«ee? 


These two examples well illustrate 
how Blaw-Knox has set the pace in : 
tower design for many years. And 


a a a ae 


why we are prepared to cooperate ; 
with you in designing a tower to 4 
meet your specific requirements. ‘* 
For more complete information on “a 
the many modern types of Blaw- y 
Knox Antenna Towers, write or 4 
phone for your copy of Bulletin No. 
2417. Or send us your inquiry for “* 
prompt service, specifying height of me 
tower and type of antenna. ‘ Y 
dt 
BLAW-KNOX COMPANY A 
BLAW-KNOX EQUIPMENT DIVISION “ee 
PITTSBURGH 38, PENNSYLVANIA ' 


ANTENNA TOWERS 


Guyed and self-supporting —for AM @ FM 
TV © radar @ microwave ® communications 


% CUT CORES, Types C and-E 


| * TOROIDAL CORES, Cased 


and Uncased 


'%* BOBBIN CORES 


It's ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Applications 


Let us help you with your core re- 
quirements for Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans- 
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic Memory Elements, 
Harmonic Generators, etc. 


or, Complete Datails 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 

* TC-101A—Toroidal Cores, cased 
and uncased 

* TC-108—Bobbin Cores 


ADDRESS DEPT. T-511 


For product information, use inquiry card on 
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last page. 


MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
4750, Monimax, Silectron, Permendur: 
all are available for tape wound core 
applications. The choice of material 
will depend upon the specific proper- 
ties required. 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
012”, 004"; .002",..001",. .0005",or 


.00025”. Bobbin cores are made fro1 
tape .001” to .000125” thick. 


SIZES: Cores weighing from a fractio 
of a gram to many hundreds of pound 
can be supplied. Toroidal cores ar 
made in 27 standard sizes with nylo 
cases. Types ““C”’ and “E” cut cores at 
made in a total of 530 standard size 
Many special sizes and shapes of bot 
gapless and cut cores are manufacture 
for unusual requirements. @ Let : 
work with you. 


w4&pD 5618 


THE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


General Office & Plant: Marengo, Illinois 


~ DISTRICT SALES OFFICES . . .New York: 350 Fifth Ave. 


Az not”? 


Los Angeles: 3450 Wilshire Blvd. 


Boston: 200 Berkeley St. 
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] 
ine of Hughes submini iture germanium pomt-cont ict diodes. Che sturdy 


internal construction of these point-contact devices ensures electrical and mechanical 


With the ad 


{ 

} of RETMA, JAN, and Special diode ty pes, embracing the complete range of germanium 
: diode specifications. This means that you can be sure of obtaining the 

‘ particular Hughes diode best suited to meet the specific requirements of your circult 
: Phat’s because you can choose from among varying combinations of such electrica 


characteristics as: High Conductance 


a 
} Listed here are a few of the more popular 
: Hughes diode types, arranged according to forward 
and reverse characteristics. More than | 
150 additional special types are available. 
\t Hughes, intensive research is devote 
¢ : ¢ l re irchn 1 Icy ed WORKING 
the continuin development of existing INVERSI FORWARD CURRENT at +15 
, ae ; ’ VOLTAGI illiamperes 
ducts. This effort progressively pro- 
3-5 5 10 20 50 100 150 200 
vou with the finest semiconductor 
| | 200uA @ — 20V Il) 2152 
ices available. It is one reason why 30 aah . | 
Hughes diodes are first of all... for 40 | 10%A @ — 10N IN 128* 
IABILITY. It’s one more reason wh 50uA @ 50% 
: - 60 1L00uA ¢ 50N INII16 INLI7T |) INTIS 
should come to Hughes for vout s00uA ( 50\ IN9O IN95 IN96 
; 850uA (a 50NV INI26 
quirement 
50uA ( 50V ING7A IN99 IN100 
LOOuA ( 50V INSO IN97 INOS 
80 125uA ( 50V ** INI9L* 
50uA ( 50N IN192** 
50uA ¢ 50N IN198* 
00uA ( 50\ 
ISOuA 90\ 
OOuA ¢ oy 
100 G25yA 1ooy INGSA 
00nA @ 50V IN127 
s0uN € 50N HI 2051 
150 00nA ( 150N IN55B 
I'yvpes. IN198 only high-temperature tested at 75°C 
Computer Types. Special recovery tests. INI91 and IN192 tested for back current at 55°C 
New High Conductance tvp ted in red 
ca Ft OC oe = MICONDUCTOR DIVISION 
Bi 1 18, HUGHES SeMIC 
e . a . . New York Chicago 
: Aircraft Company, Culver City, California 8 
; : : Los Angeles 


Now... HIGH CONDUCTANCE 


GERMANIUM DIODES 


b Yy HUGHES 


High Forward Conductance types has been added to the comprehensiv« 


stability even under severe Operaung conditions. 


dition ot this New series, Hughes how otters an even greatel selec clon 


iad High Back Resistance 


eal, High femperature Operation. 


Qui k 


) 
Recovery 
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fPHILCO 


RODUCTION and plant efficiency can be stepped up to 
new highs... easily .. . automatically... with versatile, 
economical Philco microwave. Turnpikes, utilities, pipe- 
lines, and railroads prove Philco microwave a powerful tool 
to increase productive output ...and actually cut costs! 


From one central point—and over great distances— 
Philco microwave gives you direct control of important 
operations. Philco microwave places hundreds of vital 
functions right at your fingertips. Two-way communica- 
tion 1s private—push-button control gives /nstantaneous 
action at remote points! 


Philco, world’s leading microwave manufacturer, maintains 
an experienced and skilled technical staff available to you 
for systems planning, installation and service. For informa- 
tion, write Philco Department TT today. 


_. New Phileo| Model CLR-7. Repeaters. 


EPS UP EFFICIENCY 


by Centralizing Plant Control ! 


TURNPIKES use Philco microwave for 
trafic control. Over rough terrain, fully 


automatic Philco microwave systems pro- 


vide a reliable, low-cost means of com- 
munication to meet emergencies, keep 
highways clear of possible blocks . . . main- 
tain contact with radio-equipped cars and 


trucks... ’round the clock. 


PIPELINES use Philco microwave for 
automatic operation. At this control cen- 
ter, pressures and flow rates of oil, opera- 
tion of pumps, compressors and telegraphic 
printers, throughout this 1000-mile pipe- 
line, are monitored and automatically con- 
trolled. Duplex voice communication 1s 


provided from one location to another. | : ; 


RAILROADS prove Philco microwave 
dependable. Philco microwave has proved 
to be a reliable and dependable means of 
ommunication, even during floods and 
storms when vulnerable wire lines have 
failed. Voice communication, telegraph 
nd teletype are transmitted instantly to 


emote stations along the route. 


a PHILCO CORPORATION 


bay thor AND " PHILADELPHIA 44 


NDUSTRIAL DIVISION PENNSYLVANIA 


EVERE ROLLED Printed Circuit Coppe: 


@ Now that Revere Rolled Printed Circuit is available, nothing need 
deter you from switching to printed circuitry. This copper is supplied 
to laminators in standard coils of 350 lbs., in widths up to 38’’, and 
in .0015”’ and .0027” gauges, weighing approximately 1 oz. and 
2 oz. per square foot. 
ie High in conductivity, uniformly dense through and through anc 
side to side, Revere Rolled Printed Circuit Copper is easily etchec 
and soldered. 
When ordering blanks from your laminator, specify Revere Rollec 
Printed Circuit Copper. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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IMPROVE YOUR MICROWAVE RELIABILITY 


WITH NEW G-E QUADRIPHASE* 
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*The new General Electric Quadriphase system 
utilizes four 9 KC sine waves phased in quadra- 
ture for selection of the individual channels. 


a New ease of servicing—units arranged to 
slide out or swing out for service or inspection 
without interrupting operation. 


4 G-E 25-channel, 2000 MC Quadriphase micro- 
wave terminal, showing all multiplex equipment. 
Normal and standby transmitters, receivers, power 
supplies and termination units are mounted on the 


other side of these racks. 


Highly stable channel-determining concept increases ‘‘On-The-Air” time 


N*™ General Electric Quadriphase is the only multiplex- 
L ing system with channel selection determined by re- 
sistance circuits alone. There are no L-C networks... no 
tuned circuits ... and no delay lines. As a result, you get 
more reliable microwave communication. 

G-E engineers report numerous benefits from the new 
Juadriphase multiplex design— 
MAXIMUM STABILITY AND RELIABILITY — far greater than is pos- 


ible in multiplex systems requiring tuned circuits. 


FEWER CHANNEL ADJUSTMENTS — only 2 necessary—one on the 
tudio level in, and one out. 

FEWER TUBES in multiplex, transmitter, and receiver. Total— 
ess than 8 per voice channe!! 

FAR LESS MAINTENANCE TIME AND EXPENSE — You save on tube 
inventory and on maintenance time. Because every tube is 
used well below its maximum rating, G-E Quadriphase 
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gives you a big safety margin, and extra tube life. Simplified 
circuitry including new printed circuits means quick check- 
ing and servicing. 

30% LESS FLOOR SPACE FOR RACKS — Packaging is compact— 
only 4 racks instead of 6 required in previous 25-channel 
microwave equipment. 

See for yourself how to get more reliable microwave com- 
munication at less operating and maintenance expense. For 
complete details about the new concept of G-E Quadri- 
phase, write today. General Electric Company, Microwave 
Equipment, Section X48115, Electronics Park, Syracuse, N.Y. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


For product information, use inquiry card on last page 41 


A. GIANT FOR 


Telephone science produces an 


important new rectifier 


\t Bell Laboratories one line of re 
search is often fruitful in many fields. 
Latest example is the silicon power 


rectifier shown above. 


Product of original work with semi 
conductors—which earlier created the 
transistor and the Bell Solar Batters 
—the new rectifier greatly reduces the 
size of equipment needed to produce 
large direct currents. It is much 
smaller than a tube rectifier of equal 


performance and it does not require 


BELL TELEPHONE 


IMPROVING TELEPHONE SERVICE FOR 


LABORATORIES 


the bulky cooling equipment of other 


metallic rectifiers. 


In the Bell System the new rec- 
tifier will supply direct current more 
economically for telephone calls. It 
can also be adapted to important uses 
in television, computers, industrial 
machines, and military equipment. 
Hhus, Bell ‘Telephone Laboratories 
research continues to improve te- 
lephonyv—while it helps other fields 


vital to the nation. 


AMERICA PROVIDES 


CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


42 For product information, use inquiry card on last page. 


pw 3125+! 


Above, new rectifier (held in pliers) is contrasted w 
comparable tube rectifier and its filament transforn 
rear. Mounted on a cooling plate, lower center 
new rectifier can easily supply 10 amperes of dir 
current at 100 volts, that is 1000 watts—enoug! 
power 350 telephones 
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TORKRITE 


. newly improved 

. and at lower prices. 
This fine internally threaded 
and embossed tubing is now 
made to fit 8/32, 10/32, 
1/4-28, 5/16-24, and 
5/16-28 cores. 


kk * 
INVESTIGATE 


this outstanding 


coil form! 


= = 


* Reg. U. S. Pat. Off. 


CUTEVELTITE GRAVE §F 
AePLians eaeace; 


tr 
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CLEVELITE* FOR EVERY USE 


It possesses excellent electrical insulation properties, has 
good machinability, and is highly resistant to moisture. 


Clevelite is structurally strong, very light and may be 
easily punched, machined or sawed . . . certain tough 
grades may be cold punched satisfactorily. 


Clevelite chemical properties are also exceptional . . . 
unaffected by solvents and oils . . . resistant to normal 
strength basic acidic and salt solutions. 


Write for folder detailing the seven grades in which 
CLEVELITE is produced. 


Why pay more? For Good Quality . . . call CLEVELAND! 
THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. » OGDENSBURG, N.Y. + JAMESBURG, WJ. + LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Cleveland Container Canada, Lid., Prescott and Toronto, Ont. 


Representatives: 
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. / 
NEW ENGLAND: RR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. // 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO 
WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


For product information, use inquiry card on last page. 
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Get an on-the-job demonstration 
of your next steel tower... 


“ Our Youngstown “Showroom” has a variety 
i | of Truscon Towers in full operation 


We can’t bring a steel tower to you; 
in but the next time you’re in Youngstown, 
ny you can see and inspect several Truscon 
rh Steel Towers in actual operation—study 
Ay their features—and select the one that 

j can do the best job for you. 
a You'll be able to examine: 
va 1. A 150-foot self-supporting tower for 
se AM broadcasting 
ay 
v8 2. Four 400-foot self-supporting tow- 
ve ers in directional array for AM 
ve] broadcasting 
v3 3. Six 350-foot self-supporting towers 
ay in directional array for AM broad- 
i casting with one supporting an FM 
as antenna 
nN 4. A 539-foot self-supporting tower sus- 
he taining both an FM anda TV antenna 
] 5. A 1000-foot guyed tower with TV 
vl antenna. 
i. Of course, Truscon will engineer and 
4 construct a tower to suit your specific 
tt ; requirements—whether tall or small 
4] ... guyed or self-supporting ... tapered 
nm | or uniform in cross section, for AM, 
4 4 FM, TV, or Microwave transmission. 
Be sure to inspect Truscon’s modern 
and efficient manufacturing facilities. 


be These, combined with Truscon’s un- 


excelled fund of practical knowledge, 
4 assure towers of strength and lasting 
gi dependability. 
=? te * | _ If you’re planning a trip in the vicin- 
WEMJ-TV i ity of Youngstown, make it a point to 
Truscon Triangular : see these Truscon Towers. Let our Radio 
Guyed Tower Tower Sales Department know when WKBN-TV 
1000-Feet Tall you're coming. They'll be glad to seeyou, Truscon Self-Supporting 
‘= : Tower 539-Feet Tall 
d TRUSCON® 
1104 ALBERT STREET » YOUNGSTOWN 1, OHIO 
WBBW 


Export Dept.: Chrysler Bldg., New York 17, N. Y. 
Truscon Self-Supporting 


Tower 150-Feet Tall 


A NAME YOU CAN SBUiLo OWN 


For product information, use inquiry card on last page. 
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ACTUAL SIZE. 
th double-pole yl switch 


MINIATURE CONTROLS 


SERIES F 


Approximately ¥ 


" in diameter exclusive 
RATINGS: 0.3 watt through 10,000 ohms 

0.1 watt above 10,000 ohms ‘ : ‘ : 
of terminals, these tiny units 


MAXIMUM VOLTAGE: 350 volts 


oanite esaiieaaiin provide full Stackpole variable resistor quality 


Diameter: 0.1235" to 0.1245”. in the smallest practical sizes yet produced. 


Max. Depth FMS: 4” without switch. 


3 Stackpole composition carbon resistance 


4 incl. switch and terminals. 


Std. Lengths: Same as furnished on element with gold-plated ring and contact 
Stackpole Type LR controls . 


Seraw deliver siet: 0.040" + 0.003 hub springs assure quiet and stable operation. 
wide by %4° + 0.010 deep. Random 
slot preferred Resistance ranges, tapers, and other 


Knurls for finger adjustment: 3," long : ‘ _— 
specifications to RETMA standards. Samples 
Flats: 0.094" + 0.002” by 36° + '¢q 

a . Y* a 4 
or to within “% ie of bushing, gladly supplied to quantity users on request. 
whichever is shorter 7 * : 


Electronic Components Division 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


In Canada: CANADIAN STACKPOLE LTD., 550 Evans Ave., 


Etobicoke, Toronto 14, Ont. 
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Pyramid Type CT Ceramic Case Tubular Paper 
Capacitors 


The Pyramid version of the CT capacitor has been par- 
ticularly engineered to be adaptable to any customer's 
requirements. Particular emphasis has been placed on 
resistance of Pyramid’s CT’s to high humidity; with- 
stand 20 cycles of the RETMA humidity test. Non-induc- 
tive extended foil section assembly in the highest grade 
ceramic (steatite) tube. Tinned leads are firmly 
imbedded and the unit is permanently se@led 
against moisture or humidity. End seals éan- 
not soften or melt even at more than 85°C 


operating temperature. 


, details on your particular applications to . 1445 Hudson Blivd., North Bergen, N. J. 


nn a” 


aaget * e Sales Engineering Departmen Capacitor Division 
For full information on available ratings 
AEs coon, trae A: PYRAMID ELECTRIC COMPANY 


- . - because “‘No other sound recording 
media have been found to meet our exact- 
ing requirements for consistent, uniform 
quality.” 


In professional circles Bob Fine is a name to reckon 
with. His studio, one of the country’s largest and 
best equipped, cuts the masters for over half the 
records released each year by independent record 
manufacturers. Movies distributed throughout the 
world, filmed TV broadcasts, transcribed radio 
broadcasts, and advertising transcriptions are re- 
corded here at Fine Sound, Inc., on Audio products. 


Every inch of tape used here is Audiotape. Every 
disc cut is an Audiodisc. And now, Fine Sound is 
standardizing on Audiofilm. That’s proof of the 
consistent, uniform quality of all Audio products: 
these Fine Sound craftsmen use them exclusively. 


«s* 


ew mee cain cceme meme 


C. Robert Fine, President, and Al Mian, Chief Mixer, at master con- 
trol console of Fine Sound, Inc., 711 Fifth Ave., New York City. 


e * 
the finest magnetic 


recording tape you can buy — known the 


world over for its outstanding performance 
and fidelity of reproduction. Now avail- 
able on '-mil, 1-mil and 1'/-mil polyester 
film base, as well as standard plastic base. 


ot + _ 
aucdiodises exceed the most 


exacting requirements for highest quality 
professional recordings. Available in sizes 
and types for every disc recording applica- 
tion. 


F fil 
magnetically coated 


on standard motion picture film base, 
provides highest quality synchronized re- 
cordings for motion picture and TV sound 
tracks. 


To get the most out of your sound recordings, now 
and as long as you keep them, be sure to put them 
on Audiotape, Audiodiscs or Audiofilm. THEry 
SPEAK FOR THEMSELVES. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. Y. 


IN HOLLYWOOD: 1006 N. Fairfax Ave. 


IN CHICAGO: 6571 N. Olmsted Ave. 


Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB" 
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e @e e IN THE COMPLETE LINE 
OF BUSS AND FUSETRON FUSES 


The following is only a partial listing. The 
complete BUSS line of fuses includes dual-ele- 
ment (slow blowing), renewable and one time 


and FUSEHOLDERS 


tection of TV 


holder. 
Marking on fuse and fuse- 
holder in direct view. 
Safeguard against use of 
wrong size and type of fuse. 


Especially suitable for pro- ZX SEF » 
i 
Ears on fuses match slots in a 


FUSETRON TYPE N and TYPE C FUSES 


7) 


st 


CAPACITY FUSES 


safely interrupting 68,000 amps. 


BUSS KLM HIGH INTERRUPTING 
1345 x 1 inch. Capable of 


FUSETRON ACK CLAMP TYPE FUSES 


20 to 300 amp., Dual-element type. 


BUSS ACO AIRCRAFT FUSES 


types — in sizes from 1/500 ampere up... . plus 
a companion line of fuse clips, blocks and hold- ; ere 
ers Mechanical Indicating — Limiter 
_ type 1 10 75 amp. 
BUSS AGX FAST ACTING FUSES BUSS Series HJ and HK Non- 


14 x 1 in. Glass tube 1/500 to 


2 amp. 


Panel mounted for Vx 1 inch and \ 
x 14 in. fuses. 


Indicating FUSEHOLDERS 


/ 
4 


BUSS IBM SIGNAL ACTIVATING FUSES 
14 x 114 inch. Silverplated pin pops 


out when fuse is blown and activates: 
signal or alarm. 


Panel mounted for V4x 1 inch and 
Vx 14 inch fuses. 


BUSS Series HJ and HK Lamp 
Indicating FUSEHOLDERS 


FUSETRON MDL FUSES 


Vx 114 inch. Dual-element — slow 
blowing type 1; 100 to 30 amp. 


and TERMINAL 


Solder type terminal for Vs inch fuses. 


BUSS No. 4051 ONE-PIECE CLIP 


BUSS ABC CERAMIC TUBE FUSES 


x 1% inch. High interrupting 
capacity fuses 14 to 30 amp 


BUSS No. 


4409 FUSE BLOCKS 


Small Base, solder type Side Terminals. 


\ 
BUSS GJV PIG TAIL FUSES 


lgtoGamp. Solder into circuit wires. 


BUSS No. 4512 FUSE BLOCKS 


Full Base, Screw type Terminals 


BUSS SFE STANDARD FUSES 
Fuses of different amperages are 
different lengths — to make it im- 
possible to insert too large a size. 


For more detailed informat 


Or tell us your problem and 


FUSETRON FNM FIBRE TUBE FUSES 


1345 x 14 inch. Dual-element — slow 
blowing type. 
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ion to help you select 


fuses and fuseholders to meet your electrical protec- 
tion needs ... Write for bulletin SFB. 


let our Fuse Engineers 


assist you in getting the protection you require. 


BUSSMANN MFG. CO. FruserRon 
rp) McG I Makers of a complete 


trustwortny wames in [ine of fuses for home, 
University at Jefferson  ‘*#erarcat prorection farm, commercial, elec- 


tronic and industriol 


St. Louis 7, Mo. \ BUSS use. 
We 
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antennas 


TRANSMISSION 


HELIAX®, a truly flexible air di- 
electric cable is recommended for 
all installations from AM through 
Microwave. It has a very low 
VSWR at any frequency, and is 
the easiest cable to install—no 
hanger or layout problems, and 
no special tools required. 


RIGID AIR DIELECTRIC LINE— 
ANDREW designed and manu- 
factured transmission line is noted 
for its mechanical and electrical ex- 
cellence. VSWR on all ANDREW 
standard lines is low. Especially 
designed flanges and inner con- 
nectors make positive contact at 
all connections. 


CORPORATION 


S63 EAST 75th STREET * CHICAGO 19 
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WAVE GUIDE is produced to the 
most rigid standards in the in- 
dustry. The high efficiency, high 
power handling capacity, and low 
VSWR of this new copper clad 
steel wave guide make it the recom- 
mended choice for UHF-TV. 
ANDREW will design your com- 
plete wave guide system for easier 
and less costly installations. 


Offices in: NEW YORK +« BOSTON + LOS ANGELES + TORONTO 


For product information, use inquiry card on last page. 


CHOOSE YOUR 2°? Serv 


These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high torque-to-inertia ratio 
is attained by precision manufacturing. 60 cycle units can be made available. 


Minimum 


Power 


Stall Input Rated Voltage = 
Type Torque at Stall Control. Special 
Number Length Mounting in Oz. Total Watts Phase Features 


1916 10 | alt | Flange | . 28 28 | 
eR Sm 


255 | mal Synchro | 
A — 
: 2201 | a 32” Synchro | | 
A A 
1.156” Synchro | 10,000 | | 1400 OHM cont. ph. Z 


3053 | | Synchro | 10,000 | 
en 


a6 | 980” OD Synchro | | 125°C 
A 
3188 | 1.611” Flat | | 10,000 12.6 
eS 
3161 | | 1.312” | Flange 


a A 
2287 | 1.640” Synchro | | 12.2 | avail. up to 150°C 
A 
3271 | Synchro | | 10,000 | 

A 
a73s| Synchro 2.35 | 4,800 | 

SS 
3270 Synchro | 9,800 

A 
2237 Synchro 10,000 


Many of the above units can be supplied with gear train to your specifications. 
Other servos to your requirements. 


Write for further details, giving type number. Other products include Actuators, AC Drive Motors, DC Motors 
Motor-Gear-Trains, Fast Response Resolvers, Servo Torque Units, Synchros. 
Reference Generators, Tachometer Generators, and Motor Driven Blower: 
and Fan Assemblies. 


MANUFACTURING CO. avioniec division 
Your Rotating Equipment Specialist RACINE, WISCONSIN 


BURTON BROWNE ADVERTISING 
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ADVERTISING 


BURTON BROWNE 


ARE YOU, LIKE SYLVANIA, 


D ahi a hgh 


G. Hutter, manager of Sylvania’s 
cs Research Laboratories, under whose 
tion-basic research in traveling wave 


_~ } t ed on cussing problems 
" ‘ on: I.) son. Dr. Hutter is 
: b vania lc level 2000-4000 mc 
an ¥ tube in his hands 
\\ 


When Sylvania started out on a traveling wave tube program, their research engi- 
neers specified PRD test equipment. High quality was an important factor in their 
choice. In addition, they wanted a line of test equipment covering a wide frequency 
range to take care of future developments in higher frequencies. 

If you, like Sylvania, are pushing to higher frequencies, you will be interested 
in PRD’s full coverage and especally in the — 


rp MILLIMETER WAVEGUIDE 
TEST EQUIPMENT 


Why? Because: 1. Precision really counts with millimeter equipment 
2. PRD has pioneering experience in this field 
3. The equipment is available now. 


Oh Cm ig 


[4 blylechnc RESEARCH : pm \ 


& DEVELOPMENT CoO., INC. 


Midwest Sales Office: 


202 TILLARY STREET 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS —TAlcott 3-3174 
BROOKLYN 1, N. Y. Western Soles Office: 
Telephone: Ulster 2-6800 737-41, SUITE 7, NO. SEWARD STREET, HOLLYWOOD 38, CAL. —HO 5-5287 
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INSTRUMENTS 
INDUSTRY NEEDS 


Hycon engineering skill and design keep pace 


with ever-changing industry, producing instruments that 
anticipate need—designed to simplify and speed production. 


Depend on Hycon for electronic testing equipment. 


MODEL 625 DIGITAL 
RATIOMETER 


Measures ratio of two DC voltages where 

one is derived from the other. Ratio is displayed 
on a three digit servo-positioned counter. 
Provides a discreet indication of 

one part in a thousand. Slewing time is less 
than 442 seconds full scale. The response 


is critically damped. $500 


MODEL 615 DIGITAL VTVM 


Ideal for production-line testing and the 
laboratory, this new VTVM gives 

direct readings, without interpolation. 
Features illuminated digital scale with 
decimal point and polarity sign... 

12 ranges (AC, DC, ohms) ... response with 
auxiliary probe to 250 mc...accuracy: 

1% on DC and ohms; 2% on AC. 

FIELD RUGGEDNESS... 


LAB PRECISION $ 37 4 50 


MODEL 617 3” OSCILLOSCOPE 


Designed both for color TV servicing and 
laboratory requirements. Features high 
deflection sensitivity. (.01 v/in rms); 
4.5 me vertical bandpass, fiat within 
+1 db; internal 5% calibrating voltage. 
Small, lightweight ... but accurate 
enough for the most exacting work. 
SPECIAL FLAT FACE 3” CRT 
PROVIDES UNDISTORTED TRACE 


EDGE TO EDGE $96§9°° 


Write for catalog sheets 


and detailed specifications CONC 


of any of the instruments 

shown above — or for ELECTRONICS, INC. 
complete list of Hycon 

field testing equipment. 321 SOUTH ARROYO PARKWAY 


PASADENA, CALIFORNIA 


A SUBSIDIARY OF HYCON MFG. COMPANY 
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TELE-TIPS 

& at! Ba 

| Ee. 
(Continued from page 34) 


NEW RETMA STANDARDS {[ 
industry use include: REC-109-' 
Intermediate Frequencies for Ente: 
tainment Receivers ($0.25); REC 
146 Lateral Disc Recording Charac 
teristics ($0.25); REC-148 Mountin 
Dimension for Loudspeakers ($0.25) 
TR-140 Electrolytic Capacitors f« 
use primarily in Transmitters an 
Electronic Instruments ($0.40 
Copies may be obtained from 77 


14th Street NW, Washington 5, D.( 


HOW TO WRITE better laborato: 
reports is the subject of a recer 
article by John L. Kent, Consoli 
dated Engineering Corp., Pasaden: 
Calif. His formula can be summe: 
up in four directives: (1) Plan th 
report (2) Consider your reader (3 
Write short sentences (4) Be criti 
cal. The Technical Writing Improve 
ment Society, PO Box 42041, Lo 
Angeles 42, Calif., reports that th: 
article also includes a list of forma 
listic words and phrases which lab 
oratory personnel are urged to dro; 
in favor of better ones. 


PNEUMATIC BRICKS, formed int 
an air-tight dome, may someda 
make weather conditioning of en 
tire communities practicable, ac 
cording to announcement by the Ai 
Force and the University of Illinois 
The bricks are held firm by air pres 
sure of only two pounds. They ar 
triangularly shaped about three ft 
long and four in. wide and made ou 
of plastic. With the newer plastic 
their walls need only be half th 
thickness of human hair. 


THEATRE TV equipment that ca 
be rented whenever a big TV eve! 
is scheduled is easing the plight o 
the small theater unable to affor 
its own equipment. All the unit 
projector, control rack, and powe 
supply roll in and out of a theatr 
on their own wheels and are easil 
set-up. The equipment is by Gener: 
Precision Lab. 


$1,000 REWARD is being offered b 
Sylvania Electric Products Inc. fo 
information leading to the arres 
and conviction of any individual o 
firm fraudulently branding smal 
radio and TV receiving tubes wit! 
the Sylvania name. 
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Equipn ent to indicate 
phase angle difference be- 
tween two like frequency 
Ss ignals re ceived over radio 
links. One chassis is a 
L00-cycle oscillato) supply 
for two indicators. The 
other chassis combines im- 
pe dance matching and a 
servo amoplifie yr for one in- 
dicator. Complete system 

cludes an oscillator, two 
indicators, two amplifiers. 


This equipment ‘does the job right”? because it was especially 
designed for a single application ... by a company whose major 
function is solving individual servo control problems with com- 
plete, precisely engineered and manufactured servo assemblies. 


Of course, if you just want servo components, Transicoil can 
provide them to the highest order of precision and accuracy. 
But it is in the “package” engineering of unique assemblies 
that Transicoil’s experience and creative imagination offer the 
greatest value. And in most cases, these assemblies cost no more 
than the individual components would purchased separately. 


Check out your next servo problem with Transicoil first. Ask 
for the new gear-motor availability guide if you haven't yet 
received a copy. 


CORPORATION 


Worcester « Montgomery County ¢ Pennsylvania 
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New Mallory volume control has a 


unique on-off switch. Push the shaft 


and the set turns off. Pull the shaft, 


same volume setting. New floating 


increased switch life. 


and the set is switched on... at the 


ring contact action provides greatly 


New Push-pull On-off Action- 


in Mallory Volume Control Switches 


Floating ring contact* 


7) 


* gives 
| — extra long switch life 


« J) A new kind of contact is used in 

the Mallory push-pull switch to 
on provide exceptionally long service. 
The circuit is made and broken by the move- 
ment of a ring of special Mallory contact alloy. 
The ring “floats” on a pin. Every time the 
switch is used, the contact ring rotates slightly, 
exposing a new portion of its surface to the 
stationary contacts. Contact wear and erosion 
are thus spread around the whole circumference 
of the ring...and contact life is thus sub- 
stantially increased. 


*Patent applied for 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches « Television Tuners * Vibrators 


Electrochemical— Capacitors «* Rectifiers * Mercury Batteries 


Metallurgical—Contacts « Special Metals and Ceramics * Welding Materials 
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HIS new sales feature can be designed into radio 


M allory 


and television sets, by using the new 


volume control switch. To turn on and off, this switch 
operates by push-pull action instead of the conven- 
tional rotary motion. Two principal advantages of 
this new idea are evident: 


Greater convenience to the set owner. He turns 
the set on at the same volume at which he 
turned it off... doesn’t have to re-adjust. 


Longer life of the volume control. Instead of 
being rotated through most of its travel every 
time the set is turned on or off, the control is 
moved only for minor volume adjustments. 
Consequently, there is far less mechanical 
wear on the carbon element. 


Mallory volume controls, with high stability, long 
lasting elements, are now available with this new 
switch...in either the push-pull type or conven- 
tional rotary action. For complete data, write or call 
Mallory today. 


xpect more...Get more from 


r c a 


: 


MALLORY & CO. inc 


. MALLORY & CO., Iinc., INDIANAPOLIS 6, INDIANA 
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up to S00 ma ati volt with excellent 
stability and fast recovery time 


V.L.I. DIODE CHARACTERISTICS @ 25°C 


Max. 

Forward Reverse Current Max. Average 

Current Microamps Max. Reverse Anode 

@+IV Working Current 

mamin. -l0V -30V -50V -100V -150V Voltage ma 

1N447 25 20 ~=«60 30 60 
1N448 25 30 100 100 60 

|  1N449 50 10 =30 30 60 
| 1N450 50 30 100 100 =O 
| N45] 50 150 150 60 
| 1N452 100 30 30 80 
| 1N453 100 30 100 100 80 
| 1N454 200 50 50 100 
| 1N455 300 30 30 100 


The new Sylvania V.L.I. Diode is a significant 
development for electronic equipment designers 
with applications for high current carrying diodes. 
For the first time, you can expect high forward 
conductance combined with stable, drift-free per- 
formance, and fast recovery time. 


The new Very Low Impedance diode is the result 
of recent technological advances in the diode field by 
Sylvania research engineers. It’s the ideal diode 
for demanding computer applications in clipper, 
clamper, and logical circuits. In fact, it’s the only 
diode wherever you want high forward conductance 
with high back resistance—high current carrying 
capacity with fast recovery time—and high rectifi- 
cation efficiency. The V.L.I. diode is designed into 
the Sylvania sealed-in-glass package and is 100°; 
inspected for a positive, protective seal. 

There’s a full line of V.L.I. Diodes in a range of 


current-carrying capacity. Write for complete in- 
formation or samples. Address Dept. L40OR. 


“another reason why it pays to specify Sylvania” 


SYLVANIA ELEcrrRic Propucts INc. 
1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


¥ SYLVANIA 


LIGHTING »- RADIO - ELECTRONICS 
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* TELEVISION + ATOMIC ENERGY 
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low cost UHF tuner 


FEATURES OSCILLATOR RADIATION FIXES 


Here’s famous R/C quality at the lowest price ever! The 
new T-90 Series uhf t-v tuner meets all RETMA 


spurious radiation requirements. Yet it costs less than 


any previous Radio Condenser uhf tuner. 


The double-circuit tuned T-90 Series has excellent i-f and 


image rejection, giving remarkably high selectivity. As 


indicated by R_C statistical quality control, the noise figure 


of the new tuner exceeds most requirements, and the 
drift characteristics are equally good. Field results to 
date have been uniformly excellent. 

If you want information fast on the T-90 Series, we'll be happy 
to have one of our engineers :all at your convenience. 


Get Com plete Engineering and Performance Data. 
Write Radio Condenser for your free copy of Bulletin T-90. 


RADIO CONDENSER Co. 


Davis & Copewood Streets e Camden 3, New Jersey 
EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE: MINTHORNE 


CANADA: Radio Condenser Co., Ltd., 6 Bermondsey Rd., Toronto, Ontario 


For product information, use inquiry card on last page. 
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to meet modern 
miniature 
requirements 


EST IT AND COMPARE! 


® Fl-Menco’s Dur-Mica DM20 costs even 
less than our famous molded mica capacitors. 
Provides greater versatility — wider applications. 
Tougher phenolic casing assures longer-life 
ind greater stability through wide ranges in 
temperature. 

* Parallel leads simplify application in transistor 
nd sub-miniature electronic equipment including 
printed circuits for military and civilian use. 


or Extreme Miniaturization Use Our DMI5 


415 — Up to 510 mmf at 300 vDCw 
Up to 400 mmf at 500 vDCw 


ailable in 125°C operating temperature. 


nimum capacity tolerance available +'/2% 


0.5 mmf (whichever is greater). For your special requirements — we are pleased to offer 


information and assistance. Write for free samples and 
\ catalog on your firm’s letterhead. 


THE ELECTRO MOTIVE MFG. CO., INC. 


WILLIMANTIC CONNECTICUT 
¢e molded mica * mica trimmer 
e tubular paper * ceramic 
Arco Electronics, Inc., 103 Lafayette St., New York, N. Y. 
__Exelusive Supplier To Jobbers ond Dealers in the U.S. and Canada 
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‘*Silver-Mike'’* capacitors. 


In the parade of progress as in the 
manufacture of capacitors it 

takes vision to lead. That is why, 
we, at Cornell-Dubilier, have proven 
our leadership with constant 
foresight ... by always being first 
to develop new and more efficient 
capacitors to meet tomorrow’s 


* Vs : Super-Micadon* mica capacitors. 
demands. Too, this vision has given 


C-D...45 YEARS OF FAMOUS FIRSTS 


Shown here are three examples of 
C-D’s “Famous Firsts” — proof that 
whatever your capacitor require- 
ments, a C-D engineer can show you 
money saving answers. Write to 
Cornell-Dubilier Electric Corp., 
Dept. J55, South Plainfield, N. J. 


postage stamp (Micadon*) 


There are more C-D capacitors in use sina haeaine. 


today than any other make 
CORNELI Dieu 


MASS.; 
FUQUAY 


SOUTH PLAINFIELD, N d.% 
PROVIDENCE AND HOPE 
SPRINGS, WN c., 


NEW BEDFORD, 
VALLEY, R. 1.; 
SUBSIDIARY THE 


WORCESTER AND CAMBRIDGE, 
INDIANAPOLIS IND; SANFORD AND 
RADIART CORPORATION, CLEVELAND, O 


For product in‘ormation, use inquiry card on last page. 


TELE-TECH & 


Electro-Technolog 
G. Say, Ph. D. Published 1955, by FP f 
Library, Inc., 15 E. 40th St New York 16, N 
167 pages, price $6.0 


By M 


Comprised of basic theory and circu 
calculations for electrical engineer 
this book presents in concentrated for 
the electrotechnical basis of phenome: 
having importance in light, and parti: 
ularly, in heavy electrical engineerin 
Contained in Part I are such chapters 
those on Resistance: Thermal Effect 
Electro-Chemical Effects; Magnet 
Field Effects; Electric Field Effects; ar 
Circuits. The second part gives a con 
plete guide to the handling of circu 
problems for two-terminal and four 
terminal cases, and for balanced an 
unbalanced three-phase cases. A worth 
while feature is the collection of net 
work theorems, which should be o 
great help to those who have to wor 
out electrical quantities in all types o 
circuits and networks. A comprehen 
sive list of definitions is given, usin; 
throughout the rationalized m.k.s. sys- 
tem of units. 


Basic Synchros and Servo- 
mechanisms (Vols. 1 & 2) 


By Van Valkenburgh, Nooger & Neville, Inc. Publist 
1955 by John F. Rider Publisher Inc 430 Car 
St., New York 13, N. Y. 272 pages; price $5.5 
per set, $2.75 per volume 
These two “picture book” volume 


provide a thorough fundamental pres 
entation of the construction and opera 
tion of servo devices. The text is taker 
from the course material currently 
taught in Navy specialty schools 
Rather complex information has bee! 
highly simplified to make for simple 
clear presentation. Volume 1 cover 
synchro fundamentals, generators, mo 
tors, differentials, control transformers 
and servo design fundamentals. Vol 
ume 2 encompasses servo error de 
tectors, motors, amplifiers, control sys 
tems, anti-hunt and two-speed systems 


Electro-Magnetic Machines 


By R. Langlois-Berthelo M.1.E.E M.A.1.E.E P 
lished 1955, by Philosophical Library, In 15 
40th St., New York 16, N.Y. 535 page pr 
$15.00 


All engineers concerned in any wa 
with an electrical plant should tak 
this opportunity to profit from the au 
thor’s experience and comprehensio 
of this subject. The present edition, i 
English, is divided into six parts, deal 
ing with questions common to the dif 
ferent classes of electro-magnetic ma 
chines, which covers transformers an 
rotating machines. Part I deals with th 
various families of machines, review 
ing their main properties and applica 
tions in the industry; Part II deals wit 
the general constitution and stenog 
raphy of machines; Part IIi deals wit 
the machine as seen by the designe 
responsible for the creation of the ap 

(Continued on page 60) 
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MECHANICAL DATA 


Base Button: Subminiature 8-pin long or short leads 
Envelope T-3 (8-1) 
Bulb Length (Max.) 1.375 in. 
Diameter (Max.) 

Mounting Position 

Altitude Rating (Max.) 

Bulb Temperature (Max.) 

Ambient Temperature (Min.) 

Cathode Coated Unipotential 


ELECTRICAL RATINGS 


Heater Voltage 6.3 Volts 
Heater Current 0.15 Amperes 
Peak Plate Inverse Voltage 500 Volts 
Peak Forward Plate Voltage 500 Volts 
Maximum Negative Grid 1 Voltage —200 Volts 
Maximum Negative Grid 2 Voltage —100 Volts 
Maximum Average Cathode Current 16 mAdc 
Maximum Peak Cathode Current ; 100 mA 
Heater-Cathode Voltage: Maximum... . +25 Vde 

—100 Vde 
Cathode Warmup Time pea a 10 sec. 


TELE-TECH & ELECTRONIC INDUSTRIES * NOVEMBER 1955 


Now available— 
subminiature xenon 


tetrode thyratron 


RETMA 5643 


= é end, 


Improved Type TD-L7 


APPLICATIONS: Counters, orid control rectihers, 
gyro erection systems, missile systems, auto- 
matic flight control systems, and other control 
circuits requiring utmost degree of reliability. 


ADVANTAGES: Freedom from early failure 
long service life... uniform operating character- 
istics . . . ability to withstand severe shock and 
vibration. 


FEATURES: Advanced mechanical and electrical 
design plus 100°) microscopic inspection during 
manufacture .. . special heater-cathode construe- 
tion minimizes shorts 24-hour run-in tests 
under typical overload conditions. 


The TD-17 is but one of many electron tubes 
designed and built by Bendix Red Bank for 
special-purpose applications. For full information 
on the TD-17, or on other tubes for other uses. 
write RED BANK DIVISION, BENDIX AVIATION 
CORPORATION, EATONTOWN, NEW JERSEY. 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif 
Canadian Distributor: 
Aviation Electric Ltd., P. O. Box 6102, Montreal, P.Q 
Export Sales and Service 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


on 


AVIATION CORPORATION 
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(VACUUM TUBE VOLTMETER) 
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EN 


YOUR KEY TO EXCELL 


pha®st ron 


For product information, use inquiry card on last page. 


The MODEL “777” V.ITIVM.is a completely self-contained, 
ready-to-use test instrument. Its accessories and the HF co-ax 
cable, DC Probe, AC line cord and instruction book all fit in 
the genuine California Saddle Leather carrying case that is 
furnished with the instrument. 


42 Unduplicated Ranges 
Illuminated Dial (5000 hour self-contained lamps) 
Die Cast Chrome Finished Bezel 
Metal Case, unbreakable, ultra compact 
Doubly Shielded, time proven 200 microamp movement 
Permanent Accuracy ...3% DC, 5% AC 
Large, Easy to Read Scales 47@"’ Long 
Color Coded Scales: green—ohms; 

black—AC, DC; Red—P. to P. 
2 Zero Center Scales for FM Discriminator Alignment 
Separate Range and Function Switches 
Only 2 Jacks for All Measurements 
New, High Style, Easy-to-Use Chrome Bar Knobs 
Dual Purpose Handle also serves as AC line cord reel 


"777" VINM.complete with $ 95 
Coaxial Cable, DC Probes and Leather Case stscaares 
at your PARTS DISTRIBUTOR 


PHAOSTRON COMPANY 


151 PASADENA AVE. « SOUTH PASADENA, CALIF. 


(Continued from page 58) 


paratus, and having to face the many 
problems of industrial physics; Part IV 
deals with the machine as seen by the 
engineer responsible for defining its 
working conditions; Part V deals with 
a general outline of the theory of ab- 
normal conditions; harmonics, unbal- 
ance, transients; Part VI discusses vari- 
ous ideas such as flux, reactive power, 
industrial research, and others. The book 
gives a sound foundation on which to 
base a life study of electrical ma- 
chines. It provides all the information 
required by engineers concerned with 
electricity supply to make rational and 
logical specifications for electrical power 
plant, and to operate such a plant to 
the maximum advantage. 


Books Received 


Avionics 


F r new tect 7! eport relating f problems 


RTCA Secretariat, R 
ie S & C€ t A 
Pape 87 /DO-64 (P 
n pe jar 
cat eq 
RF je ¢ ] A 
ice: 30¢) recor r 
7 ] f 7 
Oo , 178-7 
Tirw feral ra 
44 65¢ ev 
1 inel 7at 


Sound Slidefilm Guide 


t hed 195 by e DuKane Cort St Charle 


“Out of This World” 


a ng wove f a: 


Government Publications 


Determination of Leakage Values 
of Seals 


» Research Laboratories, Ir for Wright A 


Cente S. Air F N 19 
with drawings, illustratio and table 
111545 from OTS, U.S. Dept 


25, D.C., price $4.00 


Specification for Dry Cells 
and Batteries 


National Bureau of Standards Circular 559, 17 page 
5 halftone illustrations, 19 tables, price 25¢. (Or 
mn the Gov'i Printing Office, Wash. 25 


Counters for Airborne Use 


Aero Medical Laboratory, Wright Air Developme 
Center, U.S. Air Force, June 1954. 13 pages. (Orde 
PB 111564 from OTS, U.S. Dept. of Commerc: 
Wosh. 25, D.C., price 50¢) 
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temperature 
strength 
quality 


with new production 


Greatly enlarged facilities now produce 
high quality, pace-setting AlSiMag 


Alumina ceramics in quantity lots. Com- 
plete range of up-to-the-minute Alumina 
ompositions now permit you to design 

higher temperatures and higher 
trengths. Advantages include improved 
electrical characteristics at elevated tem- 
peratures—beyond the melting point of 
most metals. Higher tensile and impact 
trengths. Greater resistance to corrosion 
ind abrasion. Smoothness of texture. 
Close dimensional tolerances. Custom 
formulations for special needs. 


me production 
nplete range of 
precision parts, 
ng electron tube 
processed to be 
highly porous, 
eadily degassed, 
thicknesses 


as low as .009”, 


¢ An outline of your requirements, en- 
closing a blueprint or sketch, will bring 
you full details. 


satu veaR 6 =§ APE PRE AIG LAWA cHattanooca 5, TENNESSEE 


OF CERAMIC A Subsidiary of 


LEADERSHIP Cc '@) nm F oO R A T |  @) A Minnesota Mining and Manufacturing Company 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * 
Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, 
Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., P. O. Box 757, London, Ontario. All other export: 
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y. 


for COLOR TV Lm, 
Distributed-Constant Type f » 
T 30036. Phase char- & 
acteristics linear within 


5% to 4 mc 


for 

GUIDED 
MISSILES 
Encapsulated multiple- 


tap Type 384. Stabilized 
for rugged environments 


for COMPUTERS 


Miniature encapsulated 
plug-in Type T 30009. 
Only 1%” wide by 11/2” 
high. 


for 
LABORATORY 
DEVELOPMENT 


Variable step Type 382 
Total delay, 1.1 ys in 
0.02 us steps. Reflections 
less than 10%. 


for RADAR 


Multiple-section, open 
Type 380. Total delay, 
0.33 ws with 0.04 us 
taps. 


igoaaeetso=) 


— a 


for COMMERCIAL 
INSTRUMENTATION 


Enclosed Type T 30030. Total 
delay, 1.5 us with 0.05 ys taps. 


These six Shallcross lumped-constant and distributed- 
parameter delay lines cover a wide variety of pulse, 


video, and timing circuit requirements. 

Typical specifications are shown above. Modifications 
of total delay, tap delay, rise time, attenuation, imped- 
ance, bandwidth, dimensions, and mounting are readily 
possible to match individual requirements exactly. 

For detailed specifications and dimensions of basic 
types, send for Bulletin L-38. A copy of Specification 
Sheet SS-7 will also be enclosed so you may fully out- 
line your delay line requirements for a prompt recom- 
mendation by Shallcross Engineers. 


halleross 


MANUFACTURING COMPANY 
518 Pusey Avenue, Collingdale, Pa. 


.. ~ INDUSTRY, « 
pa) _ NEWS — 


J. E. Jonsson, pres., Texas Instru- 
ments, Inc., Dallas, Tex., has beer 
elected to the Board of Directors of the 
American Management Assoc. 


Robert F. Schulz has been made mgr 
of the Microwave and Industrial Prod 
Dept., in a consolidation of Motorola’s 
Microwave and Power Utility Products 
Depts. 


J. E. Jonsson Robert F. Schulz 


Dr. Joseph Harrington has joined the 
staff of the Mechanical Div. of Arthur 
D. Little, Inc., consulting industrial re- 
search firm of Cambridge, Mass. 


Lawrence R. Cohen has been ap- 
pointed to the newly-created position 
of mgr. of application engineering in the 
Laboratories Dept. of GE’s Electronics 
Div. at Syracuse, N.Y. 


Robert L. Wolff has been elected vice- 


| pres. in charge of Engineering of the 


| Centralab Div., Globe-Union Inc., Mil- 


waukee, Wis. 


Jacob H. Ruiter is now directing all 


| advertising and sales promotion of tech- 


nical products manufactured by Allen 


| B. Du Mont Laboratories, Inc., Clifton 
| N.J. John S. Auld has been appointed 


mgr. of tech. operations for the com- 
pany’s marketing of the Electronican 


| TV-Film system. 


K. O. William Sandberg has been ap- 
pointed mgr. of the General Electric 
Plastics Dept’s. Decatur, IIl., custom- 
molding plant. 


John D. Thuet has been named sales 
mgr. for the Radio and TV Div. of Syl- 
vania Electric Products Inc., at Buffalo 
ss Oa 


Wilbert H. Steinkamp has been ap 
pointed vice pres. of sales at Westor 
Electrical Instrument Corp., subsidiar; 
of Daystrom, Inc., Elizabeth, N.J. 


C. L. Peterson is now vice pres. an 
gen. mgr. of the Brown Instrument 
Div., Minneapolis-Honeywell Regulato 
Company. 

(Continued on page 64) 
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‘TUNG-SOL_ Acknowledged quality 


—— \ leadership ...in research, design, 


L “Weal _) development and manufacture... 
of all the basic components 


on which the science of 


electronics is founded. 


all 


Research Design - Development ; Manufacturing 


Aluminized Picture Color Picture Special Purpose Radio and TV Tubes Semiconductors 
Tubes Tubes Tubes 


© 


TUNG-SOL ELECTRIC INC., Newark 4, New Jersey 


SALES OFFICES: ATLANTA, CHICAGO, COLUMBUS, CULVER 
CITY, DALLAS, DENVER, DETROIT, NEWARK, SEATTLE. 
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INDUSTRY, 
Presenting New _NEWS * 


MICROWAVE HLUCKS fie 


Dr. David B. Parkinson and John H 


Harris have been appointed to vice 
presidencies of the Brush Electronic 
Co., Cleveland, Ohio. Dr. Parkinso: 


will be vice-president and general engi 
b neering manager and Mr. Harris wil 


be vice-president and general work 
manager. 


FREQUENCY 
STANDARDS 


Dr. D. B. Parkinson John H. Harris 


William Barclay has been appointe: 
vice president in charge of sales for th: 
Rust Industry Co., Inc., of Manchester 

a | N. H. Mr. Barclay will headquarter i 
Miniature Gang Tuned : | N.Y.C. 
Filters and Preselectors 


Approx. Dimensions: 


Philip Chamberlain, formerly senior de 


These new filters and preselec- sign engineer at Phaostron Co., 151 
tors feature a wide tuning range, ’ ail Pasadena Ave., S. Pasadena, Calif. ha 
single shaft tuning, Tschebycheff +: been named Chief Engineer. 
response and extremely compact ; 
design. They are usable over ; J. S. Franklin has resigned as vice 
wide temperature ranges and ‘— 2 pres. of operations of General Anilin: 
can be furnished hermetically & F ilm Corp. to become ass t. group ex 
ecutive on the administrative staff « 
sealed. ing frequency measurement, fre the eastern div. of Bendix Aviatio 
Components manufactured by quency stabilization, frequency Corp | 
Frequency Standards are the ac- control and discrimination. Con 
cepted standard of accuracy in sult Frequency Standards eng Deloy Monroe has been appointe i 
the field of microwave frequency neers on your requirements for Vgr., Engineering Services, Sparto P 
measurement and control. Engi- filters, preselectors, oscillator Electronics Div., Sparks-Withington C« 
neering, design and manufac- cavities, AFC cavities and fre Jackson, Mich. l 
turing facilities are available for quency meters for special ap ’ 
the solution of problems involv plications. Steven Galagan is now Director « . 
® Engineering for the Gabriel Labor: 
TYPICAL SPECIFICATIONS FOR PRESELECTORS AND FILTERS bide cat thn Gulsiel Cicwolkes Di 
L located at Needham Heights, Mass re 
— —— a u 
Tuning Range (KMC) 1.2-1.5 0-0. 0-39.39 —8.5-9.6- John B. Gray, formerly of the tec ( 
Bandwidth (MC) 10+2 : 10+2 — staff of the Hughes Aircraft Co., is no 
: ination “poae (db) a - i" Ee ? chief Engineer of Berlant Instrument U 
(4 sections) <20 : <20 S20 Los Angeles, Calif r 


Coupling TYPE N TYPE N TYPEN WAVEGUIDE 


Thomas R. Darmody has been nam: 
an asst. gen. mgr. at Vitro Engineeri 


Div., New York. st 


\A 
Write f 


nf 


or new Catalog contain ng complete tors and Frequency Meters ncluding com 
ormation on Microwave Filters, Preselec- pletely self-contained Field Test Equipmen 

George W. Bartlett has assumed |} 
duties as Ass’t. Mgr. of Engineering 
the NARTB. 


Jeff D. Montgomery, former sales « 
gineer for Andrew Corp., Chicago, | 
been named West Coast engineeri 
mgr. of Andrew California Corp., Cla 
mont, Calif. 


Please address 


nquiries to BOX 504 A 
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TRANSISTOR-RADIO! G.E.’s new 
All-Transistor Portable, Model 
675, made possible by H.F. tran- 
sistor developed by G.E. 


NOW—A FULL LINE OF G-E H.F. TRANSISTORS 
FOR ALL RADIO APPLICATIONS 


New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Compiement the G-E 2N78 NPN 


HIS new line of G-E High 

lrequency PNP Transistors 
fers immediate benefits to elec- 
onies manufacturers for use in 
I’ and IF amplifier circuits. The 
w High Frequency designs, 
»w in full production, were cre- 
ed specifically for use in radio 
rcuits. The line provides mini- 
um alpha cut-offs of 3 MC, 5 
C and 7 MC—coupled with a 


ing on the transistor selected. 
NOW IN COMMERCIAL RADIO CIRCUITS 
In the circuit above, the 2N136 
is used as a converter—its 5 MC 
minimum alpha cut-off assures 
stable oscillator performance and 
high conversion gain. The 2N137 
with 7 MC minimum alpha cut- 
off—provides 33 db gain at 455 
KC. The high frequency 2N135 
offers a higher collector voltage 


2N44 power output transistor 
with direct coupling. 

PRODUCTION QUANTITIES AVAILABLE 
General Electric’s new high fre- 
quency line is in mass production 
now. Detailed characteristics and 
specifications of the G-E 2N135, 
2N136, and 2N137 transistors 
may be obtained upon request. 
Your G-E Semiconductor special- 
ist and our factory application 


O 7m . Ss : : ! . 

. ua maximum collector cut-ofl rating for the second IF where it engineers have the answers to 
rrent. The result: all the high- is needed. The 2N78 NPN tran- your transistor radio circuit 
in and high-power advantages sistor—originally designed for questions. Call them in, or write: 

Lie ‘ . . . . . ’ ’ . Y , . 

' other General Electric tran- computer and RFE circuitry General Electric Co., Semicon- 
stors, plus operating ranges ex- proved ideal as a power detector ductor Products, Section X48115 
nding from 3 to 15 MC depend- and audio amplifier to drive a Electronics Park, Syracuse, N. Y. 

} 
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For product information, use inquiry card on last page 65 


new! 
a solid-dielectric molded paper tubular capacitor 


with flat capacitance-temperature characteristics 


TEMPERATURE 


—25 0 +2 
+2 


—8 


% CAPACITANCE CHANGE—1000” 


--10 


[F ee _____| 


HCX*—impregnated Black Beauty” capacitors tage: ant 
provide you u ith comple Le 
application engineering 

service for optimum results 


offer improved circuit performance in the use of molded paper 


tubular capacitors. 


SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by 
the trademark HCX. Developed in the Sprague research laboratories in the search for a bette: 
material than the polyesters customarily used for impregnating solid dielectric paper tubulars, 
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated. 
Its salient electrical characteristic of insulation resistance, power factor, and capacitance change 
with temperature are superior to those of the ordinary polyester units on the market today. 

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani- 
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well 
suited for automation assembly by machine since the lead concentricity is closely fixed and there 
is NO Outer wax dip to jam inserting heads or magazines. 

Complete performance data covering the wide range of sizes and ratings are in Engineering 
Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 233 Marshall Street, North Adams, Massachusetts. 


* Trademark 


® 
D R 0 G UJ . world’s largest capacitor manufacturer 


Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT. 
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Microwaves in the US. 


In this issue we are proud to present as Section II our 
1955 Map of Microwave Relay Systems in the U. S. This 
chart, originally issued in 1953, has become a standard 
reference for a great many organizations in the Elec- 
tronic Industries. The data contained in this new map 
has been carefully compiled from a great many sources 
and to the best of our knowledge presents an accurate 
portrayal of the situation up to Oct. 1. 

Many readers may not realize the extent of the con- 
tacts that our editors have to make in order to compile 
this data. We, therefore, take this opportunity to pub- 
licly thank the FCC engineers handling microwaves in 
the Industrial and Commercial Division and the Com- 
mon Carrier Group for their kind assistance in this con- 
nection. The American Telephone and Telegraph Com- 
pany was most helpful in providing data on their na- 
tional microwave relay network. Manufacturers who 
supplied information on systems they had built, and 
which was used to cross-check FCC data, include: 
Philco Corp., General Electric Co., Motorola Communi- 
cations & Electronics Inc., Westinghouse Electric Corp., 
Federal Telephone & Radio Co., Raytheon Mfg. Co., and 
Lenkurt Electric Co. 


Color Tubes 


In past years there have been a number of reports 
lescribing the development work of many manufactur- 
ers on picture tubes for color television. Some of the 
suggested designs were dropped rather quickly and on 
‘thers research is still continuing. Two basic designs 
have persisted and have been practically employed. 
These are the shadow-mask tube as developed by RCA, 
ind the Lawrence tube produced by Chromatic Tele- 
‘ision Labs, Inc. 

Last month GE demonstrated a color tube design that 
t hopes to produce commercially. This tube combines 
the three-gun feature of the RCA tube with the acceler- 
iting grid and phosphor stripe structure of the Law- 
ence tube. In short, it is a cross between the existing 
wo basic designs. The use of a grid in the GE tube 
ermits the achievement of a much greater brightness 
factor. The use of three guns permits simultaneous scan- 


TELE-TECH & ELECTRONIC INDUSTRIES * NOVEMBER 1955 


ning obviating the need for grid switching and thus 
overcoming the interference problem. (See page 83 for 
additional technical details.) The design also permits 
considerable color tube circuit simplification and thus 
offers possibilities in reducing Color-TV receiver costs. 

Readers should realize, however, that despite the ap- 
parent advantages of this new tube, certain disadvan- 
tages do exist. For one thing, secondary emission causes 
a certain loss of contrast. Because of the phosphor stripe 
construction, resolution is likewise limited. Finally, only 
laboratory samples have been produced so far and there 
are still many tooling and production problems to be 
resolved. Thus for the immediate future it appears that 
there will be little change in the design of commercially 
available Color-TV receivers. Hence, price, the big 
obstacle to consumer acceptance of color, will also show 
little change. 


“Forward Scatter’ Microwaves 


Probably the most significant development in the 
microwave field today is that of forward scatter trans- 
mission. This system of over-the-horizon communica- 
tion was originally developed by Bell Telephone Labs 
and the Massachusetts Institute of Technology, and in- 
volves the use of high power klystrons feeding high 
gain antennas to obtain a great amount of effective 
radiated microwave power. High gain receiving antennas 
and extremely sensitive receivers respond to the scat- 
ter signal loss occurring in the upper and lower atmos- 
phere levels. Extremely reliable communications are ob- 
tained in this system for distances as great as 200 miles 
with transmitter input powers ranging up to 10 kw. 

It is thought that “forward scatter transmission” may 
someday provide the TV transmission link between the 
U. S. and Europe. At present, however, only an experi- 
mental system is in operation between Florida and Cuba. 
The military, reportedly, are already using this system 
for ultra-reliable transmission of radio signals over long 
distances. The first of TELE-TECH’s series of articles 
on this subject appears on page 92 of this issue. Other 
articles on transmission measurements, and receiver and 
transmitter design, are being processed and will appear 


shortly. Keep tuned to TELE-TECH! 


RADARSCOPE 


Revealing important developments and trends 
throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


CAN COMPUTERS REPLACE ENGINEERS? Two 
West Coast firms are now exploring the possibility. They 
believe that special computers may be able to handle 
the routine engineering work involved in electronic cir- 


cuit design. 


THE NEXT 10 YEARS will see a 100% increase in the 
use of electricity and the output of electric products, 
Sylvania v.p. Frank J. Healy predicts. The electronics 
industry, specifically, he says, will grow from the present 
$9 billion to approximately $20 billion. 


THE OUTLOOK FOR COPPER, says W. A. Meissner 
of the Commerce Dept., can be summed up in one word 
—Price. Though there is sufficient copper physically, 
available to meet requirements, he points out, there is 
not sufficient low price copper to meet them. He added 
that the Administration does not favor price controls. 


RADAR ‘‘SIDELIGHT”’ 


Fluorescent tubes are lit up by the multi-million watt radar 
beam from this Air Force FPS-6 height finder at GE. Engineer 
Z. Zenon, on the ladder, holds another lighted tube. Procedure 
is part of a study being made of radar beam effects. 
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WE MAY SOON SEE color TV cameras of the “flying- 
spot scanner” design, reports GE. Until now the lack 
of suitable phosphors has prevented the application of 
this principle to color but recent discoveries in the field 
of luminescence—where energy other than heat is con- 
verted into light—has provided a fresh approach to the 
problem. 


THE GROWING NICKEL SHORTAGE has prompted 
the Receiving Tube Industry Advisory Committee to 
warn the Commerce Dept. that unless more nickel is 
made available it may be necessary to cut back produc- 
tion and employment in both electron tube and elec- 
tronic equipment plants. 


FABULOUS NEW DEVELOPMENTS are expected to 
take place before long. Two TV set makers are putting 
the finishing touches on solar energized portable TV re- 
ceivers. Two giant set manufacturers, one in the East 
and one in the Midwest, are planning to bring out tape 
recorder lines. One of the biggest electronic firms in 
the country is getting ready to sell consumer products 
for the first time. 


SOLAR ENERGIZED RADIO RECEIVER will be dem- 
onstrated within the month by a large midwestern man- 
ufacturer. In this design six or seven silicon cells will 
be used to charge battery which in turn will be used to 
power the receiver. Because the cells presently cost 
approximately $25.00 at manufacturers’ level the re- 
ceiver will be too costly for immediate mass production, 
but the design nevertheless is indicative of things to 
come. 


NTSC WILL BE RECALLED to meet with a delegation 
of the CCIR (Committee Consultatif International 
Radio) which is considering the adoption of U.S. color 
TV standards for Europe. 


AS THE FIRST STEP in a program which will ultimate- 
ly see all their “bookkeeping” handled by electronic data 
processing, the Signal Corps last month began prepara- 
tions to tie together the operations of five of their supply 
depots by means of punched card data transmission. 
Initial tests indicated savings of up to 25 days in admin- 
istrative handling and transmission times. 


A SOLUTION TO THE UHF-TV PROBLEM will be 
sought by a special committee recently set up by 
RETMA. The group is headed by GE’s Dr. W. R. G. 
Baker. 
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NEW GIMMICK in tube merchandising, a “test-it-your- 
self” tube checker and tube vending machine, could 
change the tube distribution picture radically. The first 
installations have just been made in the Midwest and 
the tube manufacturers are keeping a close watch on 
developments. 


IN 1970 airline flights across the North Atlantic may 
total 18,000 a month, reports the Air Navigation Con- 
ference. To handle this volume of traffic, they point out, 
we will need a long range air navigation system that 
provides position fixing with pin-point accuracy, regard- 
less of weather, time or altitude. 


NEW SUBSTITUTE FOR MICA, as commutator in- 
sulating material in motors and generators, is a lami- 
nated plastic identified as Phenolite Grade APO-720. A 
polyester-resin-bonded, asbestos paper laminate, it is 
said to be less expensive, easier to fabricate and more 
practical for assembly than natural mica. 


COMPUTERS 


THE TREND TOWARD ELECTRONIC PROCESSING 
in industry took a giant stride this month with the joint 
announcement by the Bank of America and Stanford 
Research Institute that they had developed a unique 
electro-mechanical accounting machine for the banking 
business. The computing device, called ERMA 
(Electronic Recording Machine, Accounting) will credit 
individual accounts with deposits, debits withdrawals, 
remembers details on all transactions, maintains cus- 
tomers’ balances, accepts stop-payments and hold orders, 
and prevents overdrawing of accounts and sorts checks. 
In addition, the computer, at any given time, will auto- 
matically 


new 


calculate service charges and turn out com- 
plete printed statements at the rate of 600 lines a minute. 
To accomplish these operations, the computer utilizes 
one million feet of wiring, 34,000 diodes, 8,000 vacuum 
tubes. Nine operators are required to operate the five 
input consoles and supervise technical control. 


MATERIAL SHORTAGES 


AN INCREASINGLY IMPORTANT ROLE is forecast 
for aluminum as a result of developments announced 
this month. Western Electric announced that they have 
initiated an engineering program looking toward the 
substitution of aluminum for copper in its manufacture 
»f telephone cable. In their exploratory work over the 
past three years they have already produced several 
billion feet of cable using aluminum instead of copper 
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and the cable has performed satisfactorily under field 
conditions. The undertake this program, 
Western Electric said, was influenced by mounting con- 
cern over sharply rising copper 
shortages of the metal. 

At the same time Reynolds Metals Co. was announcing 
that they have successfully developed a new method for 


decision to 


prices and the repeated 


constructing transformers using aluminum coil or sheet. 
Insulation between the windings is provided by an alu- 
minum oxide coating. 

Which brings us to this recent release: 
Assoc. of 


The National 


Purchasing Agents reports that among the 


metals in short supply are copper, steel, nickel—and 
aluminum. 

TRANSISTORS 
“TANDEM” TRANSISTOR, in which two semi-con- 


will 
. The two transistors are 


ductor crystals are housed in a single container, 
provide new design flexibility 


directly connected, one grounded collector, the other 
ground emitter. 
Also on the drawing board is a “free power” transis- 


torized radio receiver, operating solely on the energy 
radiated by the transmitters. The power from one sta- 
tion will supply the operating voltages to receive signals 
transmitted by another station. As envisioned for propa- 
ganda uses, the miniature radio receivers could utilize 
the power radiated by enemy stations to receive, say, 
Voice of America broadcasts. 


NEW DRY CELL 


‘el 


New “wafer cell’’ developed by Burgess Battery Co. is claimed 
to make possible a 30% increase in battery power and life. 
At left in photo is the basic cell; center and right is a 22'/2 v. 
battery made by stacking 13 such cells. New 300 v. batteries 
made from such cells take up less than 20 cu. in. of space. 
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Fig. 1: Helix-Line Standing Wave Detector 


Instrument suitable for use below 500 MC 
employs line element with reduced wave 
velocity. Reduction coefficients on the order of 
1/10 are reached with a conductor wound as a 
helix around a cylindrical body and 


isolated by dielectric 


By Dr. F. J. TISCHER 


Standing Wave Detector 
With a Helix-Line Element 


N microwave measurements, a 
slotted line as standing wave de- 
tector is one of the most widely used 
instruments. Below 500 mc, however, 
these instruments become long and 
inconvenient to handle, and even 
their production becomes difficult. 
Attempts have been made to use 
line elements with reduced wave 
velocity to reduce the size of the in- 
strument. One way to achieve this 
reduction is to fill the space between 
the inner and outer conductors of a 
slotted coaxial line with a material 
of high dielectric constant. The re- 
duction coefficient for the wave 
lengths on the line has the value ky 
1 ‘\/e, with c. for the relative di- 
electric constant. Fig. 2 shows the 
cross-section of an experimental line 
element, with ceramic discs between 
the inner and outer conductors of a 
coaxial line with rectangular cross- 
section. Experiments show that the 
attenuation and irregularities of ¢, 
cause intolerable errors. 

Another solution is offered by the 
application of low pass filter-like 
structures as line elements. A reduc- 
tion coefficient of a value of 1/3 has 
been reached. The value of the wave 


Dr. F. J. TISCHER, 114 Hillandale Rd., 
Huntsville, Ala. 
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length’s reduction is limited by the 
frequency response of the charac- 
teristic impedance and of the reduc- 
tion coefficient. 

In this article the investigation of 
helix-line elements will be described. 
One asymmetrical line element in- 
vestigated consisted of a conductor 
wound as a helix around a cylin- 
drical metallic body and isolated by 
air or a layer of dielectric. Using 
this principle, reduction coefficients 
of the magnitude of 1/10 have been 
reached. If such a line element is 
used in a standing wave detector, 
determination of the distribution of 
the electromagnetic field along the 
helix-conductor becomes difficult 
because different wave modes travel 
along the element. The problem was 


Fig. 2: Coaxial line with ceramic disc spacers 
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solved by using a pure inductive 
probe, described in the literature. 
The loop plane of the probe is placed 
perpendicular to the axis of the cen- 
tral element; the probe thus picks 
up only waves traveling along the 
helix, no probe voltage is induced 
by the wave traveling with the ve- 
locity of a wave in free space in the 
direction of the axis of the element. 
The field distribution, from which 
the standing wave ratio is deter- 
mined, is measured by moving the 
probe along the helix-line element. 


Cross-Section 


As a first step in determination 
of the optimum cross-section, differ- 
ent structures for the helix-line 
were investigated. The optimum 
properties were achieved with a line 
element with the cross-section 
shown in Fig. 3. The line consists of 
a metallic rod with a thread-like 
helical groove of rectangular cross- 
section. A round wire wound in the 
groove of the rod is held equidistant 
from walls and bottom by a tube of 
low loss dielectric which covers the 
whole line element. The wire forms 
the inner conductor and the walls 
of the groove act as an outer con- 
ductor. A line element of this struc- 
ture has relatively low attenuation 
the dielectric between inner anc 
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Fig. 3: Cross-sectional view of helix line 


outer conductor being essentially air. 
As a further advantage the coupling 
between windings, lying side by side, 
is low and the overall structure is 
rigid. The characteristic impedance 
Z, of the line as a function of the 
cross-sectional dimensions was cal- 
culated. The calculated values lie 
between the limiting values of the 
characteristic impedances of two ho- 
mogeneous unwound and straight- 
ened lines as shown in Fig. 4. The 
characteristic impedance for the 
cross-sections of Fig. 4 was deter- 
mined by conformal mapping. The 
values deviate from a mean by ap- 
proximately +3%, thus showing that 
the influence of the field configura- 
tions outside the groove is low. For 
an experimental prototype for type 


“N” line systems Z, = 50.7 ohms and 
a cross-sectional ratio p/r 2 was 


chosen. 


Wave Propagation 


In a regular slotted line standing 
wave detector, the distribution of the 
electric or magnetic field in the di- 
rection of the wave propagation is 
determined by moving a probe along 
the line. In the case of a helix struc- 


Fig. 4: Characteristic impedances of coaxial 
lines with the illustrated cross-sections 


ture the waves progress around the 
circumference of the helix but the 
field strength is measured as a func- 
tion of the position of the probe in 
the axial direction. The question 
arises as to whether this measured 
field distribution along the axis 
corresponds to the waves traveling 
along the helix-line lying in the 
thread-like groove. 

Since the voltage V,,. induced in 
an inductive probe is a measure of 
the magnetic field strength, the 
problem was investigated by deter- 
mining the types of waves which 
occur in the vicinity of the line ele- 
ment and which result from a single 
wave which progresses along the 
helix. The assumed application of a 
pure inductive probe in the form of a 
compensated wire loop simplifies the 
calculation, and eliminates the effect 
of the waves traveling directly along 
the line element with the wave ve- 
locity in free space. For the purpose 
of this investigation these waves can 
be neglected. 

Returning to the cross-sectional 
view of the line element in Fig. 3, 
the helix has a pitch Ax. From this, a 
periodicity of the cross-sectional 
structure results with the same pe- 
riodical length Ax. In determining 
the voltage V,,. induced in an induc- 
tive probe by the magnetic field, a 
function AV,. must be assumed to 
express the probe voltage resulting 
from one winding. This AV, is a 
function of the position of the probe 
in the direction of the axis x,, and 
of the distance from the line element 
y,,- The total probe voltage is a sum 
of these contributions AV, which 
have for the nth winding the value 
BV... eas 


AV f(x —n Ax)e€ . 


and 


Resulting from the periodical struc- 
ture, F(x) can be expressed as Four- 
ier series. 


the constant C,. being: 


Replacing F(x) by the series ac- 
cording to Eq. 2 yields 
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and the total probe voltage is 
V > 


The result, according to Eq. 5 and 
6, is somewhat surprising, because 
an infinite number of waves having 
different wave velocities travel in 
both directions parallel to the axis 
of the line element in spite of the 
fact that only one wave travels along 
the helix. Taking that into account 
in measuring SWR, waves then oc- 
cur in both directions on the helix. 
Waves in one direction resulting 
from these two initial waves inter- 
fere and cause an error. The result 
is more easily understood if the 
waves corresponding to C,, and C_,, 
are combined, which yields: 


\ V € X( | Os x 
Ax 
cos 2x 
Ax 
b, sin —x + by sin — 2x 
Ax Ax 
C C | Be ea 
’ bin 7 
Be ( 
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Fig. 5: Voltage induced by single winding 


The result can be interpreted as fol- 
lows: a single wave traveling along 
the helix produces a wave progress- 
ing with a reduced wave velocity in 
the axial direction of the line ele- 
ment. The amplitude and phase of 
this wave vary periodically along the 
axis, the period length being Ax 


Periodical Variation 


As a further step, one should de- 
termine the function f(x,,/y,,) cor- 
responding to the probe voltage or 
the magnetic field strength resulting 
from a single winding of the helix. 
By conformal mapping one obtains 
a function as shown in Fig. 5, given 


by: 


i Xpr/ Vpr) lo; ,) . 
b oe ' ee ¥ \ 2 


‘pr 


(Continued on page 130) 
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TEM Mode Microwave Filters 


By D. V. GEPPERT and R. H. KOONTZ 


TNTIL recently the requirements 
for microwave filters have usu- 
ally been met by coaxial or wave- 
guide construction. The coaxial tech- 
nique is applicable up to 2 or 3 KMC, 
while above these frequencies wave- 
guide elements are normally used. 
The upper frequency limit for coax- 
ial line filters is usually set by fabri- 
cation tolerances and constructional 
difficulties. Resonant waveguide ele- 
ments are useful for narrow-band 
filters, but low and high-pass wave- 
guide filters in cascade are usually 
required to meet wide-band filter 
requirements above “S” band. Re- 
cently, interest has been shown in 
strip transmission line techniques, 
and a promising start has been made 
in applying these techniques to mi- 
crowave filter problems. This inter- 
est is justified through considera- 
tions of cost, size, weight, and repro- 
ducibility with strip transmission 
techniques. All of these factors, par- 
ticularly size and weight, are impor- 
tant in airborne equipment. 
Varying-impedance low-pass fil- 
ters have been produced using bal- 
anced strip transmission line. As 
shown in Fig. 5, the center conductor 
consists of two parallel copper strips 
clad on opposite sides of a laminated 
teflon fiberglas board, and two paral- 
lel metal plates situated symmetri- 
cally on opposite sides of the board. 
This particular geometry has been 
utilized at EDL in the construction 
of low-pass and band-pass filters in 
the UHF range, using conventional T 
and nm transmission line filter ele- 
ments originally analyzed for coaxial 
construction. Some of the elements 
investigated are shown in Fig. 1. It 
should be mentioned that there are 
several sections applicable to coaxial 
construction which are not shown 
here because they are impractical 
using strip-line techniques. In prac- 
tice, it has been found that the use 
of strip-line construction limits the 
designer to simple combinations of 
series lines, open or shorted shunt 


D. V. GEPPERT and R. H. KOONTZ, Elec- 
tronic Defense Laboratory, Div. of Syl- 
vania Electric Prods. Inc. P. O. Box 205, 
Mountain View, Calif. 


lines, and series capacitors (formed 
by transverse slots). 

The electrical design of filters us- 
ing suitable combinations of distrib- 
uted and/or lumped elements is 
standardized and will not be re- 
peated here. In this article we are 
primarily concerned with problems 
which arise in adapting strip-line 


construction to the particular filter 
sections shown in Fig. 1, and solu- 
tions to these problems which have 
proven successful at EDL. 

Consider first the sections utiliz- 
ing series capacitors (Fig. la). These 
sections are useful for either high- 
pass or band-pass filter require- 
ments. Both the T and the n sections, 


Fig. 1: Microwave filter sections; A—using series capacitors B—bandpass C—low-pass 
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Strip transmission line techniques offer noteworthy advantages over 
waveguide and coaxial construction in cost, size, weight and re- 
producibility. Problems faced in adapting strip-line to individual filter 
sections are described and analyzed. 


have been analyzed and built for 
use as band-pass filter elements. 
For both the T and the 7m sections 
f, is determined by l and f, by the 
product Z C. The electrical length 
of the series line depends on the ve- 
locity of propagation, which is re- 
duced below c by the distributed di- 


Fig. 2: “X"’ band filter response 
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Fig. 3: Construction of filter. End view is seen 
above and top view below 
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Fig. 4: Narrow spurious pass responses excited by 


tilt of the center conductors 
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SPURIOUS RESPONSES 
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electric loading of the teflon fiber- 
glas supporting board. 

Equations for the characteristic 
impedance of balanced strip lines 
have been published by Cohn. These 
equations apply specifically for the 
geometry shown in Fig. 6. For large 
w/b, it has been found that these 
equations are equally applicable to 
the double-strip geometry actually 
used. For small w/b values, how- 
ever, the equations become inaccu- 
rate because of the absence of sides 
to the center conductor and the di- 
electric loading afforded by the tef- 
lon board. 

Fig. 2 shows the results obtainable 
at X band using this method of con- 
struction. 

Consider next the sections shown 
in Fig. 1b. These are primarily band- 
pass sections which are useful for 
wide pass-bands in the range of 15% 
to 100%. The length of the lines de- 
termines the center frequency of the 
pass-band, and the ratio Z,/Z. de- 
termines the cut-off frequencies. 
The method of producing the shorts 
is shown in Fig. 3. Inasmuch as the 
filter forms an almost completely 
closed box, one would expect higher 
mode cavity resonances to be possi- 
ble. Such modes can be excited by 
any tilt of the center conductors. 
The result can be narrow spurious 
pass responses in a stop band, as 
shown in Fig. 4. These can be elimi- 
nated by loading the “cavity” with 
resistor cards and/or powdered iron 
slugs strategically located so as to 
absorb energy in higher order modes 
without affecting the main TEM 
lines. An alternative method consists 
in milling narrow slots in the ground 
plates for each TEM line instead of 
one wide slot for all lines. This pre- 
vents propagation of these higher 
order waves down the line between 
input and output and provides better 
physical support for the teflon board. 
thus reducing tilt and excitation of 
the higher order waves in the first 
place. 

Two other difficulties with this 
section should be mentioned in con- 
nection with the geometry shown in 
Fig. 5. If the series and shunt lines 
are not exactly equal electrically, a 
spurious pass band is produced at 
about twice the center frequency of 
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Fig. 5: Center conductor consists of parallel cop- 
per strips on laminated teflon fiberglas 
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Fig. 6: Single-strip geometry 


the main pass band, even though the 
main pass band is but little affected 
Referring to Fig. 7, for 1, = 1,, a plot 
of cosh IT, where I is the complex 
propagation function for the 7 sec- 
tion, appears as in Fig. 7 (a). Pass 
bands occur where —1 < cosh [ 
< +1. For 1, > 1,, Fig. 7 (b) applies 
and a spurious response occurs just 
above 2 f,,. For 1, > 1., Fig. 7 (c) 
applies and a spurious response oc- 
curs just below 2 f,,. The only solu- 
tion to this problem lies in equaliz- 
ing the two lengths. 

A second difficulty with the geom- 
etry shown in Fig. 5 is the problem of 
alignment of the two copper patterns 
on opposite sides of the teflon sup- 
porting board. Any misalignment has 
the same effect as board tilt and can 
cause spurious “cavity resonance” 


responses. 

A solution to the problems en- 
countered with the original geometry 
has been worked out and is shown in 
Fig. 8. The center conductor is a 
single strip etched on one side of a 

(Continued on page 150) 


Fig. 7: Plots of pass band, spurious responses and 
harmonic pass band for various ratios of 1-12 
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Fig. 1: Mat of rubber-impregnated animal hair 


By W. H. EMERSON, A. G. SANDS and M. V. McDOWELL 


Broadband Absorbing Materials 


Developed for use in anechoic chambers to facilitate indoor antenna 
measurements, loosely spun mats of animal hair 
rubber provide r-f dissipation for frequencies as 
At normal incidence absorbers reflect less than 2% 


previous Naval Research 
describe the de- 
velopment of a new microwave-ab- 


sorbing material and its application 


| tres 


Lab reports’ 


to provide a nearly reflectionless 
room for indoor antenna measure- 
ments. It was shown that such a 


room attained maximum usefulness 
at wavelengths shorter than 12 cm. 
The 


gave 


existence of such a material 
interest in a broader- 
band type which could provide this 
function to somewhat fre- 
quencies to facilitate work being 
the NRL and elsewhere. 
Consequently, additional develop- 
ment was undertaken which led to 
the design of two other models: one 
8 in. thick which absorbs well to be- 
low 500 mc, the other 4 in. thick for 
frequencies as low as 1000 mc. Fig. 5 
is a plot of specular reflection vs. 
frequency for 


rise to 


lower 


done at 


angles near normal 
incidence for these absorbers when 
backed by a metal sheet. There is 
no reason to believe that these ma- 
terials will not be absorbers 
through the millimeter region. 

The flat material previously de- 
veloped was in the form of a 2-in. 


good 


thick loosely spun mat of animal 
hair which was impregnated with 
rubber containing carbon black to 


provide conduction loss to the r-f 


energy. Reflection was minimized 


W. H. EMERSON, A. G. SANDS and M. V. 
McDOWELL, Naval Research Laboratory, 
Washington 25, D. C. 
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over a wide frequency range by 
gradually increasing with depth in 
the material the amount of pig- 
mented rubber applied from a very 
low value at the front surface. Elec- 
trically this is analogous to using a 
tapered section of lossy dielectric to 
form a broadband transmission line 
termination. The material was light 
weight, flexible, and capable of be- 
ing manufactured in quantity with 
existing industrial techniques. It was 
decided to confine this development 
of lower-frequency materials to the 


impregnated with 
low as 500 MC. 


of incident energy. 


hair medium in order to realize the 
same desirable characteristics. Em- 
phasis was placed on flat rather than 
shaped absorbers since the former 
had been shown to be adaptable to 
mass production at lower cost. In 
view of experience with the NRL 
high-frequency anechoic room _ it 
seemed reasonable to limit the maxi- 
mum permissible reflection to 2% of 
the incident power. 

Advantage was taken of the in- 
creased thickness in lower-fre- 
quency models to make a more de- 


Fig. 2: Test arrangement for determining the amount of r-f energy absorbed by the material 
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tailed quantitative study of sources 
of reflection as an aid to improved 
design. One may consider that the 
reflection measured from a material 
such as this is the vector sum of en- 
ergy from three separate sources: 
(1) energy coming directly from the 
air-material interface, (2) energy 
from the discontinuity at the back 
surface passing back out of the ma- 
terial as a result of insufficient at- 
tenuation in the absorber, and (3) 
energy reflected from the change of 
electrical characteristics within the 
medium. Optimum design (mini- 
mum thickness for a given perform- 
ance) occurs when the reflection 
from each is as large as may be 
tolerated without the total exceed- 
ing the specified reflection limit over 
the frequency range of interest. 


500-MC Material 


During the course of development 
of this material the reflection from 
each of the three regions was studied 
independently. Front face reflection 
was investigated first. A number of 
thick samples were made by stack- 
ing sheets of untreated hair. Each 
sample was dipped a different num- 
ber of times in a special rubber solu- 
tion to form a series of samples hav- 
ing different degrees of loading. The 
solution was made by milling 35% 
Sterling 105 carbon black into GNA 
neoprene (plus compounding ingre- 
dients) and by adding sufficient xyl- 
ene to result in a viscosity of 25 cen- 
tipoises. These samples were suffi- 
ciently thick electrically to mini- 
mize energy reflected from the back 
surface. Attenuation was made 
nearly constant with depth to avoid 
reflection from changes within the 
material. Under these conditions the 
measured reflection could be attrib- 
uted mainly to that coming from the 
air-material interface. In this man- 
ner the number of dips required in 
this particular solution was deter- 
mined for the front surface of a prac- 
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Fig. 3: Coaxial system for evaluating absorbers 
between the frequencies of 100 and 3000 MC 
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tical absorber which would have a 
total reflection of not more than 2% 
of the incident energy. The dielectric 
constant of such a top layer was 
found to be in the range of 1.25 to 
1.30 at 500 mc. 

Experiments were next conducted 
to determine the weight of dissipa- 
tive material required in a typical 
500-mc absorber to provide enough 
attenuation to reduce _ sufficiently 
energy reflected from the back face. 
A sample was made in which the 
loss increased with depth from a low 
value at the front surface. A thick- 
ness of 8 in. was chosen, since it had 
been previously shown that a thick- 
ness of approximately a quarter 
wavelength in air at the lowest de- 
sign frequency was adequate for ab- 
sorbers of this type. The sample was 
dipped until it had acquired enough 
pigmented rubber to have a one-way 
attenuation of approximately 12 db 
at 500 mc. The determination of ade- 
quate loss was made near the lower 
frequency limit of the desired oper- 
ating range because the attenuation 
of a given thickness of this material 
increases with frequency. 

Reflections from the change of 
electrical characteristics within the 
medium were investigated. A series 
of 8-in.-thick samples was made in 
which the total weight of added dis- 
sipative material was the same on 
each but the loss varied with depth 


Fig. 5: Specular reflection vs. freq. at normal in- 
cidence for both developmental absorbers 


Fig. 4: Waveguide system for evaluating absorb- 
ers between the frequencies of 500 and 4500 MC 


via different curves. This was ac- 
complished by first completely dip- 
ping the samples until loaded to the 
degree desired at the front surface 
and then partially dipping to prede- 
termined depths with a_ predeter- 
mined number of dips to achieve the 
loss distribution desired. Radio fre- 
quency measurements indicated that 
the sample with an exponential in- 
crease in resistance from the front 
face was the best of the variations 
tried. 

A sample using geometrical shap- 
ing to reduce reflection was also fab- 
ricated. A series of pyramids ap- 
proximately 6 in. high and 6 in. wide 
at the base were cut into the top 
surface of an 8-in.-thick mat of un- 
coated hair. It was found with in- 
creasing dips that the total reflection 
fell below 2% when the sample was 
somewhat lighter than with the flat 
material and that performance was 
less critical in respect to amount and 
distribution of loss 

Reflection characteristics of the 
exponential sample No. 1088 when 
backed by a metal sheet are shown 
in Fig. 5. Performance is similar 
when the back of the absorber is left 
“open” except that the frequencies 
of minor maximums and minimums 
are displaced. Resistance as a func- 
tion of depth in the material is shown 
in Fig. 6 and agreement with an ex- 
ponential rate of change may be 
noted. This sample weighed 3.4 lbs 
sq. ft. The real part of the dielectric 
constant at 500 mc varied from 1.3 
at the top surface to 10 at the bottom 
and the loss tangent varied from 0.2 
to 0.7. 


1000-MC Material 


Using the exponential design and 
information derived from the previ- 
ous experiments, a number of 
scaled-down samples were made 
with 4 in. thickness. These reflected 
less than 2% from 1000 mc up and 

(Continued on page 134) 
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Fig. 1: Design features of an instrument case which 
provides effective shielding against radiation 


Proximity of many types of electronic 
equipment presents special problems. 
Methods of filtering, isolation, shielding 
and component selection to reduce 
interference are reviewed in this article 


By A. L. ALBIN and J. McMANUS 


Radio Interference 


Con 


| ADIO-INTERFERENCE has 

been defined as any electrical 
disturbance which causes undesir- 
able response or malfunctioning of 
electronic equipment. It has been 
found that such interference exists 
over a spectrum extending from the 
audio-frequencies to microwaves 
and affects equipments ranging from 
relays to radar. 

During a recent program in which 
the authors participated,’ an exten- 
sive survey was made of equipment 
operating conditions in the field, di- 
rected in part toward a determina- 
tion of the state of technology in 
interference control. It was found 
that appreciable degradation of per- 
formance of electronic equipment 
could occur due to the proximity of 
many interference sources. Some- 
times the effects were merely an- 
noying; in other cases, serious haz- 
ards to life were experienced due 
to malfunctioning of navigation or 
communications systems. It was 
markedly demonstrated that the 
large number of electronic equip- 
ments presently employed in air- 
craft and missiles requires that the 
radio-interference environment be 
considered in the design, develop- 
ment, and testing of airborne elec- 
tronic systems. It is the intent of 


A. L. ALBIN and J. McMANUS, Technology 
Center Armour Research Foundation, II- 
linois Inst. of Technology, Chicago, Ill. 


76 


this article to define these parame- 
ters and design techniques, com- 
monly described as “good engineer- 
ing practice,’ yet frequently over- 
looked in the planning stages. 


Sources of Interference 


The principal man-made _ elec- 
tronic interference sources are ra- 
dar modulators and communications 
transmitters. Receiver local oscilla- 
tors, ac power sources, ignition sys- 
tems, and control relays may also 
contribute to the interference level. 
Such interference may be transmit- 
ted by conduction along common 
power lines, or through the influ- 
ence of the radiation and induction 
fields of equipments in close prox- 
imity. Nature also presents an im- 
posing barrier to communications 
and navigation by the effects of 
precipitation static and corona. 

There are several means by which 
the interference may be reduced to 
an acceptable value.*?*:*> These in- 
clude (1) shielding, (2) filtering, 
(3) isolation, and (4) selection of 
components which are_ inherently 
interference-free. Particular atten- 
tion must be given to applying such 
techniques to equipments prior to 
installation, since systems suppres- 
sion cannot otherwise be made ef- 
fective without extreme penalties in 
space and weight. 

Effective shielding requires con- 
tainment of the induction and radia- 


trol In Aircraft 


tion fields within the equipment en- 
closure. While the metallic structure 
of the aircraft may provide some 
attenuation, it is necessary to make 
special design provisions to prevent 
spurious radiation from penetrating 
the equipment case. (See Fig. 1.) 
The shielding effectiveness of a con- 
tinuous metallic case can be calcu- 
lated and will be found in excess of 
50 db above 150 kc for any practical 
thickness of most metals. It is 
found, however, that discontinuities 
in the shield for signal and power 
cables, control shafts, ventilation, 
etc. require extreme care in design 
if this potential shielding effective- 
ness is to be obtained. 

All seams in the enclosure should 
be sealed with a continuous welded, 
brazed, or soldered joint. This also 


Fig. 2: Leads entering enclosure should be fil- 
tered. Drawing shows right and wrong methods 
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applies to bonding any rivets, bolts, 
or screw which may penetrate the 
case. Lapped and bolted or riveted 
seams are seldom effective at VHF. 

Removable covers and_ doors 
should be provided with spring- 
contact fingers around the periphery 
of the opening. The interval between 
the contacts should be quite small 
relative to the wavelength of the 
highest frequency to be suppressed. 
Woven metallic or other conductive 
gaskets are also effective in main- 
taining shielding integrity. Allow- 
ances must be made for warping or 
misalignment of the mating parts 
which may occur in time. 

Where holes must be provided for 
ventilation or drainage, they should 
be kept under %e in. diameter if 
maximum shielding effectiveness is 
to be retained. Large holes should 
be covered with No. 22 copper mesh 
of 15 mil thickness, bonded to the 
shield. Excellent results may be ob- 
tained where larger openings are re- 
quired for ventilation by using a 
tube designed as a waveguide below 
cut-off. The opening should be un- 
der 1 in. diameter; the tube length 
should be at least three times the 
diameter of the throat. 

The equipment shield should be 
well bonded to the airframe. This 
maintains the equipment at ground 
potential and is necessary for maxi- 
mum shielding effectiveness. 


Filtering 


To maintain shielding continuity 
it is essential that all leads entering 
or leaving the enclosure be well fil- 
tered. (See Fig. 2.) A low-pass filter 
is generally used for decoupling 
noise voltages. Such filters are ef- 
fective below their  self-resonant 
frequency. It is important to select 
the cut-off frequency high enough 
so as not to attenuate any desired 
intelligence; this may vary from a 
few cycles-per-second for de and ac 
supply leads to several kilocycles 
for audio circuits. 

Much care must be taken in the 
filter installation. Output and input 
leads should be shielded or physi- 
cally isolated from each other so 
that the noise signal will not be 
reintroduced on the lines leaving 
the equipment. The same care 
should be taken in mounting as in 
making any seam or joint in the 
enclosure. Considerable success has 
been obtained with the use of bulk- 
head-mounted filters and feed- 
through capacitors. 

Tuned filters may be used where 
strong fixed-frequency radiation is 
encountered, such as antenna input 

(Continued on page 120) 
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FREQUENCY IN MEGACYCLES 


Page from an Engineers Notebook 


No. 33 — Antenna Pattern Minimum-Range Nomograph 


While the short range pattern measurement technique offers 
distinct advantages in model antenna work care must be 
taken to avoid having the range excessively short. The mini- 
mum range can be quickly determined from this nomograph 


@ It is frequent- 
ly convenient to 
close-space the il- 
luminating source 
and model anten- 
na for pattern 
measurements. 
The use of the so- 
called “dark room” 
or interior room 
lined with radia- 
tion absorptive 


J. F. Sodaro 


material has em- 
phasized the advantage of short 
range pattern measurements. Such 
measurements may be in error, how- 
ever, if the range is excessively 
short. A frequently used criterion for 
minimum range is!” 


R = 2D2/2 (1) 


in which D is the maximum cross- 
section of the model antenna and i 
is the wavelength. This criterion is 
based on the assumptions that the 
measurement is made in the field of 
an isotropic point-source and the 
phase variation is less than 7/8 ra- 
dians (22.5°) over the length of the 
model antenna. Although the para- 
bolic and pyramidal horn sources 
which are used as _ illuminating 
sources are larger than point sources 
in most cases, it has been shown that 
Eq. 1 applies if the aperture dimen- 
sions for these sources do not exceed 
the maximum dimension of the 
model antenna.® 

The chart shown in Fig. 1 evalu- 
ates minimum allowable range by 
evaluating Eq. 1 with illuminating 
wavelength converted to frequency. 
Select frequency on the f scale and 
model antenna maximum dimension 
on the appropriate D scale. Con- 
struct a straight line between these 
points. Read minimum allowable 
range on right or left R scale corre- 
sponding to the D scale used. 


Joseph F. Sodaro, 2924 Selby Ave., Los Angeles 
Calif. Registered Electrical Engineer in the 
of California. 
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Chart evaluates minimum allowable range from cross-section of antenna and wavelength 


As an example determine the 
minimum range for the pattern of 
a 20 in. antenna if the test frequency 
is 2000 mc. From 20 in. on the left D 
scale to 2000 on f, draw a line. Read 
120 in. where this line intersects the 
left R scale. 
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Fig. 1: 


Amplifier strip. Printed circuit permits both compact construction and close control over circuit capacitances 


Microwave I-F Amplifier Design 


By G. A. KIOUS 


Many techniques found in conventional TV receiver circuitry 
can also be successfully applied to microwave, if the similar 
design aspects are clearly outlined. Described here are the con- 
siderations followed in redesigning the i-f amplifier of a 2000 MC receiver 


HE rapid growth of the TV re- 

ceiver business in the past few 
years has led to the development of 
several new tubes and techniques 
that are applicable to other equip- 
ments. The studying of these new 
techniques and components led to 
the redesign of the i-f amplifier of a 
receiver to be used in a 2000 mc 
multichannel pulse position time di- 
vision microwave system. 

We will go into a technical de- 
scription of the unit later in this ar- 
ticle. But first let us review the de- 
sign considerations which led us to 
adopt these components for micro- 
wave use. 

Noise Figure 

Noise figure is the figure of merit 
used to indicate the performance of 
a receiver of this type. Since there 
are no currently available receiving 
tubes for 2000 mc, the r-f signal is 
heterodyned down to the i-f fre- 
quency by the use of a diode con- 
verter. The noise figure of the re- 
ceiver is therefore given by the fol- 
lowing formula. 

NF. = L(NF,,+t—1) (1) 
where NF. = Receiver noise figure 
expressed as a power ratio; L = the 
diode conversion loss; t = the diode 
noise temperature; and NF, = noise 
figure of the i-f amplifier. 

From Eq. 1 it is evident that the 
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noise figure of the i-f amplifier has a 
very great effect on the overall noise 
figure and hence the sensitivity of 
the receiver. 

Noise figure is actually a measure 
of the amount of noise that a net- 
work adds to the signal as the signal 
passes through. Every network adds 
some noise, but the addition is sig- 
nificant only if the magnitude of the 
noise added is of the same order as 
the signal itself. For this reason the 
noise figure of an i-f amplifier is 
dependent entirely upon the input 
circuit and the first tube, provided 
only that the first tube gain is suffi- 
cient to raise the signal to a level 
such that the noise of all other net- 
works is insignificant. 

The gain requirement can best be 
met with a pentode, but the noise 
added to the signal by a pentode is 
considerably higher than that con- 
tributed by a triode. Which brings us 
to the cascode circuits employed in 
TV receivers. The cascode circuit 
consists of a grounded cathode triode 
followed by a grounded grid triode. 
The grounded cathode triode offers 
low noise figure while the grounded 


G. A. KIOUS, Microwave Design Engineer- 
ing, Communications Equipment Sect., 
Technical Products Dept., Electronics Div., 
General Electric Co., Syracuse, N. Y. 


grid triode gives the gain of a pen- 
tode. The low input impedance of 
the grounded grid triode loads down 
the output of the input triode elimi- 
nating its tendency to instability. 

The disadvantage of the cascode 
circuit is that two triodes are re- 
quired. The series cascode circuit 
(Fig. 3) using one of the internally 
shielded dual triode tubes, however, 
uses approximately the same num- 
ber of components as a conventional 
pentode amplifier stage. 

The optimum attainable noise fig- 
ure of an amplifier is:? 


NF =142VpGiiRe (2) 
where G,, represents the total 
damping across the input circuit and 


R,, is a temperature ratio. 
Also p Ga . aG, 7 BG, €3) 


The oG,, term is seen to be made 
up of two terms aG,, and BG,. The a 
and $8 are temperature ratios and 
G, represents the transit time damp- 
ing which is dependent upon fre- 
quency. The remaining term G, rep- 
resents the input circuit loss. 

For the noise figure to be a mini- 
mum, the terms under the radical in 
equation (2) must be as small as 
possible. To make the term minimum 
the frequency should be kept low 
(Continued on page 151) 


Fig. 1: 
Local osc. is at left, transmitter at right 


Plug-in transmitter-receiver r-f box. 


3 ewe market for microwave relay- 
ing equipment has shown an ever 
increasing need for both greater in- 
formation carrying capacity and 
greater reliability. One means of 
providing eitner greater capacity or 
increased reliability is to parallel two 
microwave channels at different fre- 
quencies in each direction over the 
same microwave transmission path. 
The connection of the multiplexing 
equipment to the r-f equipment de- 
termines whether the additional 
channel is used for more information 
capacity or to improve the reliability 
of the microwave system. If the mul- 
tiplex subcarrier transmitters are 
connected to both r-f transmitters in 
parallel, an advantage in reliability 
may be realized. In the latter case, at 
the receiving location, a comparator 
is used to automatically select and 
connect the output of the desired r-f 
receiver to the multiplex subcarrier 
receivers. With this arrangement, 
called frequency diversity, outages 
due to fading may be greatly re- 
duced. Additional reliability is in- 


R. H. Maier and R. E. Wells, Microwave 
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By R.H. MAIER and R. E. WELLS 


Design For 


Dual Frequency 


herent since in the event of a failure 
of the equipment carrying the infor- 
mation, switchover to the other 
channel may be made immediately 


without the delay sometimes in- 
curred while standby equipment 
warms up. 

Applications involving transmis- 


sion of highly critical information 
(such as automatic long distance toll 
dialing signals used in commercial 
telephone systems or supervisory 
control and telemetering signals for 
utilities) require 100% circuit con- 
tinuity. It is well known that all ra- 


dio transmission is subject to fading 
under certain conditions. In the usual 
microwave system design, sufficient 
signal strength is provided to reduce 
the periods of outage, due to fading, 
to an acceptable level for most appli- 
cations. However, in some instances, 
outages cannot be tolerated. Many 
of these applications could use fre- 
quency diversity to great advantage. 

Occasionally, certain temperature 
and humidity conditions near the 
earth’s surface may create two or 
more separate signal paths between 
the transmitting and receiving an- 


Fig. 2: Maximum fade depth with new equipment 
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a coaxial line in the klystron to a 

transforming probe in the wave- 

° : ro , guide. A variable plunger is located 

New equipment provides an additional parallel microwave channel bebind the transfenning peobe:-to 

which can be used either to increase capacity, or, adjust the coupling to the waveguide 

(See Figs. 1 and 4.) 

In order to minimize frequency 

to improve the circuit's resistance to fading pulling of the transmitter klystron 

and accompanying modulation dis- 

tortion’, a ferrite isolator is used to 

effectively isolate the klystron from 

its load. Microwave energy in the 

Klystron passes through the ferrite 

isolator with negligible attentuation 

© e while any microwave energy passing 

icrowave quipment through the isolator in the opposite 
direction is greatly attentuated. 

The ferrite isolators first used em- 

ployed the Faraday Effects* to ob- 


when connected in a frequency diversity arrangement, 


sti : tain the unilateral isolating charac- 
tenna systems. The phase addition of cuits. Both transmitter-receiver as- — « ; : 
i . ‘ teristic. The ferrite isolator shown 
the signals traveling over these paths semblies at each end of the micro- pe te oi ei . 
tities ip on the left in Fig. 5 is an example of 
can temporarily result in a received wave path are each connected to a ' 
EEN 1 . : this type. At the input is a step- 
signal greater or less than a signal common antenna simultaneously. Pines: 
Be Rs ; eee : . twist which serves to rotate the plane 
received under normal conditions of The articles by Dyke! have already a‘ ’ 
ae The severity of fading Birt? : of polarization of the mic1owave en- 
propagation. e severity of fading presented a description of the stand- 


ergy entering the isolator. The step- 
twist also aids in matching the rec- 
tangular waveguide to the circular 
waveguide which contains the ferrite 
rod and magnet coaxially. Micro- 


is frequency selective; thus, complete ard Motorola 
fading of two channels seldom oc- 
curs simultaneously. The worst fad- 
ing caused by two-path propagation tures of the dual frequency equip- 
in a frequency diversity system will me shite 1. an aS ; 
| ; sity 5} nent which differ from the standard wave energy passing through the 
occur not when the signal at one fre- equipment. : ie , 
magnetized ferrite rod in either di- 
quency has faded completely, but , : 
rection has its plane of polarization 
when the frequency of complete 


microwave relay 
equipment. Therefore, we will des- 
cribe in detail here only those fea- 


The microwave energy to be trans- 


eee : ' mitted is generated by a reflex kly- rotated. A second step-twist on the 

fading is approximately half way ; : : 
: . ston oscillator and is coupled through (Continued on page 164) 

between the two r-f channel fre- ; 
quencies. Then both r-f channels ies 
suffer equal but only partial fading. ig. 3: Input admittance vs. frequency for typical broadband antenna system 

° c . ee 
Fig. 2 shows this extreme case for 
various frequency spacings and for INDUCTANCE 
various path length differences. To -j8 
insure that fading does not exceed Yo 


25 db and because of frequency a!lo- 
cation considerations, a spacing of 
240 mc was selected. Field experi- 
ence has shown this to be satisfac- 
tory. 

From the standpoint of standardi- 
zation and economy, it was consid- 
ered desirable to utilize similar 
packaging and as many of the com- 
ponents of the standard microwave 
relay equipment as possible. The 
standard microwave relay equipment 
has two transmitter-receiver assem- 
blies located side by side in separate 
boxes. Either one of these waveguide 
assemblies may be connected as re- 
quired to a common antenna system 
by means of a waveguide switch. In 
this case, the two transmitter-re- 
ceiver assemblies are tuned identi- 
cally. 


MC/S 
6425 MC/S ow 


<p CIRCLE OF 
ria’ | VSWR= 1.40 


/ 


Dual frequency operation over a 
microwave transmission path may be 
achieved by substituting a wave- 
guide diplexer for each waveguide 
switch, returning one of the trans- 
mitter-receiver assemblies at each 
terminal to another selected set of 
frequencies, and modifying the asso- ° Ge N <9 
ciated control and monitoring cir- NERaTor wavelet 
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Fig. 1: Variation of dielectric constant 
and capacitance with applied voltage 


Fig. 2: {r) Schematic diagram. Bias on non- 
linear dielectric capacitors C varies with 
output voltage, thus retunes osc. plate coil L; 


By ALFRED HAAS 


Non-Linear D 


4 Nee r-f type high-voltage power 
supply has been made obsolete 
by the flyback-type in modern TV 


receivers, and its use is now re- 
stricted to special applications. It 
leads however to a very simple 


and efficient regulating system. An 
important feature of this system is 
its economy of additional circuit ele- 
ments, regulation being obtained for 
almost nothing, and without any in- 
crease of space and weight. These 
features are attractive with regard 
to all other known r-f power sup- 
plies involving additional tubes, 
voltage stabilizers, components, and 
auxiliary power supplies. 


Non-Linear Capacitor 


The heart of the control system 
is a barium titanate capacitor. Gul- 
ton-licensed French-made 
capacitors with a rated dielectric 
constant of 3,300 were used, and 
similar results will be obtained by 
operating the corresponding Glenco 
type, or equivalent. These conden- 
sers are identified by their reduced 
size for a given capacitance: a 330 


ceramic 
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ielectric 
Regulated Power Supply 


Barium titanate capacitors employed as tuning elements in the oscil- 


lator plate circuits of r-f type high voltage power supplies provide 
economical and highly efficient regulation 


TABLE 1 
Operating Regulating Working 
Condition Slope v effect slope Sampling 
1 A >V>p yes fair fair 
2 A <V, no —_ _ 
3 B >Vp no —_— _ 
4 B <Vp yes poor poor 


uuf capacitor made of such high di- 
electric constant material compares 
with the size of a matchhead. Fig. 1 
shows the voltage dependence of the 
dielectric constant, hence of the ca- 
pacitance, of the components used. 
It appears that a bias variation of 
250 v. results in a variation of ca- 
pacitance of +50% or —33%, a well 
usable control margin. AC voltages 
in excess of about 30 RMs volts have 
no marked effect upon capacitance. 
There is however a significant effect 
of temperature, and heating of the 
control elements is to be avoided by 
placing them apart from heat 
sources such as the oscillator tube. 
The Curie point of the capacitors 
used was about ambient, so mod- 
erate variants of temperature had 
no notable influence on capacitance. 
As the dielectric loss is lowest near 
the Curie point, self-heating is 
greatly avoided by operating the 
component near ambient tempera- 
ture. 


The circuit diagram is shown on 
Fig. 2. A standard 7,000 v. commer- 
cial r-f oscillator power supply coil 
was used. European-type tubes are 
shown, but matching tube types will 
be specified by the coil manufac- 
turer. 


Operating Principle 


The principle of operation of the 
r-f power supply is well known, and 
discussion will refer only to the con- 
trol circuit. Oscillator plate coil L, 
is tuned by series-connected non- 
linear dielectric condensers C, the 
common point M of which is con- 
nected to a point N on the de output 
voltage divider via a decoupling re- 
sistor. As no power is dissipated in 
this resistor, the biasing voltage ap- 
plied on capacitors C is the differ- 
ence between plate supply voltage 
V, and voltage v at N on the voltage 
divider. To make the system oper- 

(Continued on page 144) 


TELE-TECH & ELECTRONIC INDUSTRIES * November 1955 


G. E. Unveils New 


3-Gun Color TV Tube 


Still in the experimental stages, this new design combines the principle 
of the 3-gun construction with a ‘‘post acceleration’ feature that 
provides up to six times the brightness of previous color tubes 


Ko some time there has been 
considerable speculation as to the 
design of the color tube that the 
General Electric Co. has had in its 
Research and Development Depart- 
ment. Last month members of the 
press were shown the color-TV tube 
that GE hopes to place into produc- 
tion. It’s a 3-gun “post accceleration” 
type. 

The new tube is basically a 3-gun 
type which uses direction selection 
at the front end to cause each of the 
three beams to strike the power 
array of phosphors with which it is 
associated. The direction selection 
mechanism is of the masking type 
except that the term “electron op- 
tical” masking rather than shadow 
masking should be used. 

This new method of masking pro- 
vides a much greater degree of 
brightness than is possible with the 
shadow mask type. The increase is 
brought about through the use of a 
grille, or color selecting electrode, 
which has an extremely high trans- 
parency approximately 90%. In other 
words, 90% of the emitted electrons 
strike the phosphor screen. This con- 
trasts with the approximately 12- 
14% of the conventional 3-gun color 
tube, pointed out GE spokesmen. 

Where the commercially available 
shadow mask tube has the guns ar- 
ranged in a triangular array, this GE 
tube has the guns arranged in a 
plane, a feature which is claimed 
to provide decided theoretical and 
practical advantages. Convergence 


Fig. 1: Electron trajectory depends upon the 
ratio between the screen and grille voltages 


y REGULATION FACE PLATE 
POST ACCELERATION GRID ——** 


LOWER / 


TELE-TECH & ELECTRONIC INDUSTRIES ° 


NOVEMBER 1955 


must be applied dynamically at both 
the hoiizontal and vertical rates but 
a complete separation of functions is 
possible with the one plane construc- 
tion. 

A considerable saving in deflection 
power is also effected because, with 
the use of “post acceleration,” the 
beam is being attracted by only 6.5 
kv, the voltage on the grille, rather 
than the conventional 27 kv of the 
shadow mask tube. 

The most decided advantage of the 


Fig. 2: Tube utilizes vertical phosphor stripes 
and grille work of parallel wires for focusing 


new tube is in the high level of 
brightness which can be obtained. In 
tests conducted alongside the con- 
ventional shadow mask, under vary- 
ing light conditions, the GE tube 
showed considerable superiority. 

With an external light of 7 ft.- 
lamberts, or approximately the con- 
ditions of the average living room, 
the two tubes showed equal light 
characteristics. 

With an external light of 60 ft.- 
lamberts, average daylight viewing, 
the picture on the shadow mask tube 
looked washed out, while the picture 
on the GE tube was quite strong. 

At 275 ft.-lamberts, the conditions 
to be expected on the dealer’s floor, 
the picture of the shadow mask tube 
was practically wiped out, while the 
picture on the GE tube was still 
usable. 

With these advantages, the GE 
tube showed also a number of defi- 
ciencies, one of which was pointed 
out immediately by a GE executive. 


RED BLUE 
BEAM BEAM 
-—GRILLE 
PHOSPHOR 
GLASS 


STRIPES —~ 


Fig. 3: Grille forms a focusing lens which 
makes color dot smaller than stripe 


Because of the post acceleration 
principles involved, and because, for 
simplicity, only one grille is used, 
secondary electrons hit the screen in 
a random manner and cause the 
excitation of a white background. 
This results in a loss of contrast. This 
loss of contrast is most noticeable 
when the picture is viewed in a 
darkened room. When normal light 
is restored, the disadvantage is neg- 
ligible. 

There was in addition, a moire 
effect on the glass which was quite 
disturbing, and there was extensive 
pin-cushioning. GE engineers em- 
phasized, however, that all these de- 
fects were minor. 

Structurally, the tube consists of 
three electrostatic guns lying in a 
plane in the neck of the tube, a grille 
consisting of a parallel array of wires 
fastened to the envelope itself and a 
front envelope surface on which the 
phosphor stripes are printed. 

The final gun electrode potential 
and cone potential are held at about 
6.5 kv, grille approximately 200 v. 
lower and the phosphor screen at 
approximately 25 kv. 

As the electron beam enters the 
grille region two effects occur. First, 
the central ray of the particular 
beam no longer travels in a straight 
line but assumes a parabolic path, 
influenced by the electrostatic field 
between the screen and the grille. 
Secondly, when the beam enters the 
grille region, each pair of grille wires 
forms an electron optical cylindrical 
lens, which reduces the size of the 
beam in the horizontal dimension 
from its initial diameter of perhaps, 
35 mils, down to 5 mils. This feature 
also permits a wide range of toler- 
ances in the manufacturing. Since 
the beam size is a good deal smaller 
than the stripe width, there is little 
danger of the beam striking an adja- 
cent stripe and hence, affecting color 
purity. 


Fig. 1: Resonator. Phase shift adjustment is at upper left 


The energy stored in a traveling wave can 
be obtained with this relatively simple circuit. 
It consists of a directional coupler 

with the secondary arm ports connected 

to form a continuous loop. Around the 


loop is circulated the energy ex- 
tracted from the primary. 


Traveling Wave Resonator 


[* contradistinction to ordinary cav- 
ities where the energy is stored 
in a standing wave, this article de- 
scribes a device in which the energy 
is stored in a traveling wave. The 
benefits accrued from this particular 
type storage are realized in such di- 
verse applications as high power 
breakdown tests, uni-directional filt- 
ers, and pulse shaping techniques. 

The traveling wave _ resonator 
(Fig. 1) consists of a four terminal 
pair, high directivity, waveguide di- 
rectional coupler having a source of 
microwave energy coupled to one 
of the terminal pairs. The output 
ports of the secondary line are ex- 
ternally connected by a section of 
waveguide, whereby a closed-loop 
energy path is provided by the coup- 
ler and the connecting section of 
waveguide. A phase shifter is in- 
cluded in this section of waveguide 
to afford adjustment of the electrical 
length around the loop to an integral 
number of wavelengths at the fre- 
quency of the microwave signal 
source. The remaining terminal pair 
of the directional coupler, the out- 
put of the primary line, is termi- 
nated by a non-reflecting load. 

The operation of the configuration 
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can be appreciated from the follow- 
ing analysis. The energy from the 
signal source is propagated through 
the primary line, a portion of this 
energy is abstracted through the 
coupling mechanism of the direc- 
tional coupler to the secondary line 
and proceeds to the waveguide loop. 
Substantially all the energy coupled 
into the loop, due to the high direc- 
tivity characteristics of the coupler, 
travels to the right. If E, is the am- 
plitude of the incident wave and E, 
is the amplitude of the coupled wave, 
then 


By wk (1) 


where c is the coupling coefficient 
and depends for its value on the 
coupling mechanism of the coupler. 

Since the power from the source 
divides between the coupled wave 
of amplitude E, and the direct wave 
past the coupling mechanism of am- 
plitude E,, it follows that 


FEF; = Vl —c?k (2) 


Now consider the energy which is 
transmitted around the loop to the 
other terminal pair of the secondary 
line. The amplitude of the wave in- 
cident at this terminal pair is then 
expressed as 


a 


E, = E, 10 “= aE, (3) 


where a is the attenuation coefficient 
in db and a is the transmission co- 


efficient of the closed loop. The wave 
E. in turn acts as an incident wave 
on the coupler, producing a direct 
wave adding to the coupled wave 
from the source in the loop section, 
and producing a coupled wave add- 
ing to the direct wave from the 
source in the waveguide leading to 
the termination. When adding these 
waves to find the resultant output 
wave the relative phases must be 
taken into account, bearing in mind 
that the coupler may introduce a 
phase shift in the coupled wave 
relative to the direct wave. For ex- 
ample, in a narrow wall directional 
coupler the angle ¢ would be —90°. 
The resulting amplitude in the pri- 
mary and secondary arms of the 
coupler then can be expressed as 
follows: 


4 
E, |0. = ck, |O-9 + /T—cFE [9s 
} 4 cl 6 4) \ | c EF, AY 


Fig. 2: Experimental model of resonator 
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Fig. 3: Ratio varies inversely with coupling 


Neglecting the phase shift past the 
coupling mechanism, and letting the 
electrical length around the loop be 
: we obtain 


The absolute ratio of magnitudes 
of the resultant wave in the first 
section of the loop to the incident 
wave from the source therefore is 


EK, Cc 


f {1 2a l c?2 cos w +a? (I c?)}3 
Inspection of this equation shows 
that the ratio E, to E, is maximum 
when the total phase shift around 
the loop is equal to an integral num- 
ber of wavelengths. 

In Fig. 3 a family of curves is 
plotted based on Eq. 6 showing the 

E, 

ratio E, as a function of a with dif- 
ferent values of c as a parameter. 
With a equal to 1 (zero attenuation 
around the loop) it will be seen that 
the smaller the coupling, the larger 
the ratio. However, for a given value 
of attenuation around the loop there 
is a particular value of coupling, not 
necessarily the minimum coupling, 
that gives a maximum ratio. It will 
further be seen that to achieve a 
ratio greater than unity, the attenua- 
tion must be below a limiting value 
and as the attenuation is increased 
from zero (a = 1), the coupling must 
be increased to keep the gain above 
unity. 

Another way of examining the en- 
ergy storage properties of the wave- 
guide configuration of Fig. 1 is to 
consider the phenomena on a tran- 
sient basis. Assume an incident wave 
from the source traveling down the 
primary line of the directicnal coup- 
ler. A portion of the wave is coupled 
into the secondary line as a coupled 
wave and the remainder continues 
down the primary line as the direct 
wave. The coupled wave travels 
around the loop. At the coupling 
mechanism this wave is again di- 
vided, a portion being coupled and 
a portion recirculating around the 
loop. 
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If the phase of the portion recircu- 
lating around the loop is such as to 
add to the coupled wave from the 
source, the amplitude of the wave in 
the second cycle around the loop 
will be larger than during the first 
around the loop. This 
build-up of energy will continue 
with each until the 
around the loop plus the loss in the 
termination equals the power out- 
put of the source. If it is assumed 
that the attenuation around the loop 
is zero, a steady state condition will 
be reached when the power absorbed 
by the termination is exactly equal 
to the power output of the source. 
Under such circumstances, the 
smaller the amount of coupling, the 
greater is the energy stored in the 
form of a traveling wave around the 
closed loop, and the greater the 
number of cycles necessary before 
steady state. This is so because of 
the relatively small increment of 
energy that is coupled for each cy- 
cle. This system is equivalent to a 
cavity with an unloaded Q of in- 
finity. To further illustrate the anal- 
ogy the cavity can be considered to 
contain a septum that separates the 
two traveling waves which compose 
the standing wave whereby energy 
is stored. 


passage 


cycle losses 


in Fig. 6 a plot is shown, based on 

Eq. 6 of the ratio of E,, as a function 
E, 

of phase length around the loop for 
two values of c. The resonance char- 
acteristic of the device is evident 
from these curves. It will be noted 
that the sharpness of the peaks, at 
the resonant condition, is inversely 
related to the amount of coupling. 
This would be expected due to the 
effect that loading has on Q. Fig. 6 


Fig. 4: Resonator seen schematically 
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Fig. 5: Pretzel version of resonator 
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Fig. 6: Resonance characteristics 


also represents the frequency sensi- 
tivity since the path length around 
the loop varies substantially linearly 
with frequency. 

In Fig. 4 an alternate arrangement 
of the traveling wave resonator is 
shown. In this case the output of the 
primary line of the directional coup- 
ler is connected to the non-preferred 
terminals of the secondary line to 
form the loop, while the preferred 
terminals of the secondary line are 
connected to the termination. While 
the analysis is somewhat more in- 
volved, it follows the previous case. 
The equation for the amplitude mul- 
tiplication for this configuration is 
given by: 


I l—< 
) 
I}: | -Ca SIN & Cal 


Referring to Fig. 2 an X-band 
embodiment of the device is shown 
with which measurements were 
taken. These experiments were per- 
formed under the direction of F 
Stevenson of the Sperry Gyroscope 
Company. The apparatus is to be used 
in making high power measurements 
so that the individual components 
were selected with this criterion in 
mind. The coupler as indicated pro- 
vides for variable coupling. This 
is a Transvar® Coupler and is com- 
prised of a primary and secondary 
waveguide having their narrow walls 
in juxtaposition. These adjacent 
walls have longitudinal coupling 
slots which are identically posi- 
tioned. Variable coupling is achieved 
by a longitudinally movable dia- 
phragm positioned between the two 
waveguides. Movement of the dia- 
phragm effectively varies the length 
of the coupling slots and thus the 
coupling. Choke members, in the 
form of posts, project outwardly on 
either side of the diaphragm to pre- 
vent leakage from between the 
waveguides. 

In this case a test piece for high 
power breakdown tests is indicated 
in the closed loop path. The test 
piece of course can take a variety 
of forms but is here shown as a res- 
onant window. 

(Continued on page 142) 
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Fig. 1: 


past, a number of hetero- 
dyne frequency meters, each hav- 


Heterodyne frequency meter, AN/URM-32(XM-2) 


Compact, portable unit designed for the military, 
measures frequencies from 10 KC to 1000 MC with 
accuracies to 0.005%. Exceptional frequency 
stability is achieved by sealing oscillator coils 

against humidity, and utilizing temperature 


stable components 


By WILLIAM C. REICHARD 


Wide Range Heterodyne 


generates voltages of known fre- 


ing one or two ranges, have been 
necessary to cover the extensively 
used portion of the radio frequency 
spectrum between 125 kc and 1000 
Mc. The instrument to be described 
here, which was developed over a 
period of about four years for the 
U. S. Signal Corps, measures fre- 
quencies from 10 Kc to 1000 mc and 


quency from 125 kc to well over 1000 
Mc with an accuracy of 0.005% at 
room temperatures, and 0.01% un- 
der temperature extremes of ~4°F 
and +125°F. 

The extended frequency coverage 
of the unit, designated the 
AN/URM-32(XM-2), is obtained 
through utilization of harmonics of 
three fundamental 2:1 ranges. Range 


Fig. 2: Block diagram of frequency meter construction 


E 


EE 


CRYSTAL OSC. 
1 MC 2.5 MC _ 


a 


HEADSET 


X-TAL DIODE “VAC = 
HF MIXER LF MIXER 


! 
\ 
| 
| \ 
| jv? |A.F. MOD, 
ANT 
V.F.O 
(Oyo [ETAL DIODE] __ . 65-1000 mc | 
VW | HFHP | (65-130 MC 
S osihee — FUNDAMENTAL)}— 
| 
| 4 
125 KC 
X-T) 
| K-TAL DIODE (125 - 250 KC; Through Switching 
LP fh 2.5 - 5.0 MC to Other Tubes 
FUNDAMENTALS) ee Ce 
| POWER SOURCE 
BATT. OR A.C 
86 


A coverage is from 125 to 250 kc 
(fundamental) with the 2nd, 4th, 
8th, and part of the 10th harmonic 
series extending up to 2.5 mc. The 
Range B coverage is from 2.5 to 5 Mc 
(fundamental) with the 2nd, 4th, 
8th, and part of the 13th harmonic 
series extending up to 65 mc. The 
Range C coverage is from 65 to 130 
Mc (fundamental) with the 2nd, 
4th, and 8th harmonic series extend- 
ing up to 1040 mc. On all frequen- 
cies in the calibrated range (125 kc 
to 1000 mc) an r-f output of 100uv 
minimum is obtainable across an ex- 
ternal 50-ohm load resistor. A con- 
siderably higher output is available 
without the load resistor, approxi- 
mating 0.1 v., or more, on the funda- 
mental frequencies. 


Variable Frequency Oscillators 


As shown in Figs. 2 and 3, the in- 
strument employs two variable fre- 
quency oscillators designed around a 
new dual tuning capacitor of ad- 
vanced design. How this capacitor 
was arrived at was one of the high 
points in our development program. 
It is more fully described later in 
this article. The unit is shown in 


WILLIAM C. REICHARD, engineer, Radio 
Frequency Laboratories Inc., Boonton, N.J. 
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Fig. 3: Schematic diagram. High and low frequency oscillator stages are at left, with the fundamental ranges generated 


Frequency Meter 


Fig. 4. A grounded rotor section is 
used with switched coils for Ranges 
A and B, while a separate split 
stator section is used with a per- 
manently attached coil for Range 
C. A combination drum and disc dial 
system with 5000 divisions drives 
the capacitor and settings to one- 
tenth of a division are made possible 
by means of an attached vernier. 


Temperature Stability 


The lower frequency two-range 
oscillator employs a type 5814A dual 
triode in a modified Hartley circuit, 
with the second triode section func- 
tioning as a cathode follower. Ex- 
ceptional frequency stability is 
achieved by using highly stable coils 
mounted in a sealed metal housing 
with desiccant indicator and valve. 
(See Fig. 5). Pressure in the housing 
is held at 1 atmosphere. While this 
feature complicates the construction 
somewhat, it very significantly de- 
creases frequency drift due to high 
humidity. It has been found that un- 
less precautions are taken, a thin, 
invisible, moisture film forms on the 
interface of the wax or other mois- 
ture resisting coating applied to the 
coil windings, with consequent fre- 
quency instability. Many heterodyne 
frequency meters produced in the 
past have been highly susceptible to 
humidity for this reason. 
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The enclosure of the coils intro- 
duced an undesirable effect which 
had to be considered—a time lag of 
at least 214 hrs between a tempera- 
ture change and coil equilibrium, 
due to the coil housing being a poor 
radiator and the heat conduction 
paths from the outside to the cen- 
trally mounted coils being limited. 

The major problem which had to 
be overcome in the design and con- 
struction of the AN/URM-32(XM-2) 
was that of frequency change with 
temperature. This, of course, cen- 
tered largely in the variable fre- 
quency oscillators. Throughout the 
instrument, the basic concept was to 
utilize components individually tem- 
perature stable to the highest de- 
gree. With this in view, the L and C 
elements of the oscillators had to be 
constructed of the most suitable ma- 
terials, in the most stable form possi- 
ble for the proposed application and 
so mounted as to maintain position 
rigidly despite vibration and shock. 

Several approaches were made to 
the tuning capacitor design, with our 
severe requirements being interpre- 
ted in designs submitted by three 
well known manufacturers. It was 
essential that worm eccentricity in 
the drive be held to the absolute 
minimum to reduce errors between 
calibration points, also that the tem- 
perature coefficient of capacitance be 
small since correction curves could 


not be used. The first experimental 
capacitor was tested in 
mental models of the 
meter and found to 
temperature cross-over 


develop- 
frequency 
contribute a 
effect, the 
coefficient having the same sign for 
large hot and cold departures from 
the mean temperature. 

It appeared obvious that temper- 
ature changes were causing a varia- 
tion in the stator-rotor relationship 
but confirming this posed something 
of a problem. The problem 
finally solved by photographing the 
capacitor under both “hot” and 
“cold” conditions and actually meas- 
uring the difference. The capacitor 


was 


was rebuilt in our laboratory and 
the cross-over effect eliminated. 
A later design, by a different 


manufacturer, 
this and other features, and was 
ultimately used. This capacitor has 
treated steatite 
high-frequency 


proved superior in 


rotor, stator, and 
plate insulation, 
stabilized silver plated invar con- 
ducting and frame parts, and an un- 
usually fine precision worm and 
split-gear drive with full ball bear- 
ings. 

The frequency 
employs an ultraudion version of the 
Colpitts circuit. A silver plated invar 
inductance is rigidly mounted on 
invar pillars attached to the capaci- 
tor. Mechanical damping of the coil 


higher oscillator 


(Continued on page 147) 


Compound of powdered iron and epoxy resin can be easily molded 
and machined to desired shapes. R-F characteristics are adjustable 


By D. LICHTMAN 


R-F Attenuators 
And Load Materials 


N working with experimental 

high-frequency circuitry, the 
problem of designing a termination 
or attenuator invariably arises. In 
most cases, the approximate shape 
of the termination or attenuator can 
be theoretically designed. It is gen- 
erally desirable to be able to vary 
the shape of the piece, because the 
perfect value is rarely obtained with 
the first design. Therefore, it would 
obviously be very helpful, in the ex- 
perimental stage, to have a material 
that, first can be easily molded and 
very easily machined; second, is not 
prohibitive in cost; and, third, will 
have the required r-f properties. 

With the advent of some of the 
new resins, it appeared that such a 
compound could be obtained by mix- 
ing fine iron powder with these res- 
ins and curing. Experimental blocks 
are obtained by adding carbonyl iron 
powder type E to epoxy resin and 
curing the resultant mixture. The 
first mixture was made of this car- 
bonyl iron and araldite 501 epoxy 
resin in the ratio of two parts by 
weight of iron to one part by weight 
of araldite and its hardener. The re- 
sultant material was easy to handle, 
had excellent machining properties, 
and had good r-f properties; how- 
ever, the loss characteristics were 
not too high, because the amount of 
iron by volume was rather low. At- 
tempts were then made to increase 
the ratio of iron to epoxy resin. Be- 
yond a 4:1 ratio by weight, however, 
difficulties were encountered. The 
araldite 501 epoxy resin is a solid 
at room temperature and must be 
heated to about 150° C, at which 
point it is liquid. At this tempera- 
ture, the resin has a very low vis- 
cosity and difficulties are encoun- 


D. LICHTMAN, Applied Physics Sect., Air- 
borne Instruments Laboratory, Inc., Mine- 
ola, N.Y. 


tered with the iron powder settling 
during the curing process, which 
takes several hours at this tempera- 
ture. Thus, the material obtained 
had non-uniform characteristics. 

As a result of this non-uniformity 
and of the inconvenience of working 
at high temperatures, experimental 
pieces were made using the same 
iron powder with araldite 502 epoxy 
resin and its associated hardener. 
This resin is liquid at room tempera- 
ture, thus eliminating the need for 
any heating process. With its higher 
viscosity, as compared with the aral- 
dite 501 epoxy resin, it was then 
easier to incorporate 4:1 ratios by 
weight of powdered iron without ap- 
preciable settling. The resultant 
compound was again very easily 
molded and had excellent machining 
qualities. 

After some additional experiment- 
ing, the following techniques enabled 
us to produce pieces of iron epoxy 
resin that were bubble-free and had 
reproducible electrical characteris- 
tics. The proper amount of araldite 
502 is weighed out, placed in a 
beaker, and then heated to 70° C. 
This reduces the viscosity of the 
resin somewhat, making it easier to 
mix in the powdered iron. The pow- 
dered iron is also heated to elimi- 
nate moisture that may be in the 
material. The powder is then stirred 
into the resin until a uniform mix- 
ture is obtained. This mixture is then 
placed in a Bell jar and evacuated 
to about 5 cm. of mercury until all 
the air bubbles are removed. The 
mixture is then allowed to cool to 
room temperature, while the mold is 
prepared. For simple and_ small 
forms, Teflon can be used as a mold 
material. Where more complex and 
larger pieces are to be molded, molds 
can be made of aluminum and coated 
with a film of mold release, such as 


(Continued on page 126) 
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Fig. 1: Attenuator in stripline construction 


Fig. 2: Special machined attenuctor components, 
illustrate the intricate designs possible 


Fig. 3: Block of material with machined piece 


eee wee 


for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Phil Laeser and Ed Stenzel of WTMJ-TV staff 
view color art work. Balop unit is at right 


New Color Balop Unit 


PHIL B. GLAESER, Ch. Engr. 
WTMJ-TV, Milwaukee, Wis. 


rEXHE engineering department of 

WTMJ-TV has developed a color 
balop unit which permits televising 
large or small size colored art work 
without the need for making trans- 
parencies. 

The unit uses one scanning tube 
and three photelectric cells which 
are relatively inexpensive compared 
to image orthicon or vidicon tubes. 
The entire unit can be made ready 
for operation in considerably less 
setup time than color film or the live 
color camera. 

The unit, in an incomplete state, 
is shown in the accompanying photo. 
There has been, in addition, a hooded 
unit built around the illuminated 
area of the flying spot so that incan- 
descent room light will not fall on 
any of the art material in position 
for viewing. 

We call the unit the “Colorbal.” 

On advice from our art staff, we 
developed the unit to accept original 
art work up to 7!2 x 10 in. in size. 
This results in a particularly fine 
quality of reproduction. 


$$$ FOR YOUR IDEAS 
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Mike Connector Savers 
C. A. WERSINGER 
Television Station WMT-TV 


Cedar Rapids, Iowa 


T WMT-TV, the casualty rate 

was particularly high on the 
male twist-lock connectors which 
are used on our boom-mounted mi- 
crophones. Every few days, we were 
discovering that prongs were badly 
bent, the insulation in the connec- 
tors was broken or one of the leads 
was pulled loose. Since the damage 
seemed to occur not when the booms 
were in use, but when they were 
being moved from one set to another 
or just sitting idle, we arrived at the 
following method of protection: 

A female twist-lock connector has 
been attached to the underside of 
the mike boom platforms with a 
short length of light chain. A 12 in. 
length is about ideal. Then, when the 
boom is being moved or sitting idle, 
the short length of cable connected 


Connector is attached to underside of boom 


to the boom mike is coiled up, a turn 
of the chain is looped around the 
cable and the male connector is 
locked into the female connector on 
the chain. 


Automatic Function Switch 
Handles Conelrad Operation 


ARTHUR C. STEWART, 
Transmitter Supervisor 

KFAB, Fort Crook, Nebr. 

71TH the inception of the Conel- 

rad system of alerting, it be- 
came apparent that the transmitter 
operator would be a very busy per- 
son when burdened with the dis- 


semination of radio alerts, the relay- 
ing of alert messages via telephone, 
and the problem of converting the 
transmitter for operation on a new 
frequency, all in a very short time. 
Anything that made a contribution 
to the speed of accomplishing these 
tasks, was very much to be desired. 


At KFAB we 


built a very simple 


(Continued on page 162) 


Motor driven cams coordinate transmitter functions when Conelrad alert sounds 
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High Density Recording 
For Digital Computers 


How efficiently an electronic digital computer can be operated is 
determined largely by the capacity of the input-output and storage 
device, most frequently magnetic tape. Described here is a technique 
of pulse recording developed at NBS which achieves densities in the 


range of 500 to 700 pulses/in. 


Fig. 1: New tape recording equipment at National Bureau of Standards 
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METHOD for closely packing 
digital pulses on magnetic tape 

has been developed by the National 
Bureau of Standards. Such high- 
density storage can greatly reduce 
problem solution time by providing 
more rapid access to information re- 
corded on external magnetic tape 
units. In a series of experiments per- 
formed by J. R. Sorrells of the Bu- 
reau’s data processing laboratory, 
both continuous-current and pulse 
techniques were investigated to 
achieve densities in the range of 500 
to 700 pulses/in. Recording and 
reading circuitry was also developed 
to provide large-amplitude playback 
signals with error-free differentia- 
tion between binary ones and zeroes. 
An integral part of many large 
high-speed electronic computers is 
some type of magnetic tape or wire 
storage system which serves as an 
input-output means, as an external 
low-speed memory, or in some cases 
as both. Many types of mathematical 
problems require extensive use of 
an external storage system. In solv- 
ing these problems relatively little 
actual computation is performed, but 
a great deal of data must be handled 
and assimilated by the computer. 
Ideally, the magnetic tape system 
would supply or receive data from 
the machine fast enough so that the 
computer could proceed with the 
problem solution at its normal rate. 
In reality, however, the maximum 
rate at which information can be 
accommodated by the tape unit is 
usually very slow compared to the 
speed of the machine because of tape 
speed limitations and the compara- 
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tively low density at which informa- 
tion is commonly stored on the tape. 
As a consequence, the majority of 
problem solution time is spent not in 
computation, but in the performance 
of input-output or tape storage op- 
erations. The Bureau’s investigation 
has been directed toward improving 
magnetic tape storage techniques to 
permit more rapid transmission of 
information to the computer by in- 
creasing the number of digital pulses 
recorded on each inch of the tape, 
thereby increasing the overall effi- 
ciency of the machine. Already in 
operation with the NBS electronic 
computer, SEAC, are tape drive 
units! that provide high-speed start- 
ing, stopping, and reversing of mag- 
netic tapes, together with maximum 
practical tape speeds. 

One variation of the non-return- 
to-zero (NRZ) system of tape re- 
cording was selected for the present 
investigation. In this system, as or- 
dinarily applied, current sufficient to 
saturate the tape is maintained in 
the recording head at all times, but 
the polarity is changed each time a 
binary one is to be recorded. When 
a binary zero is to be recorded, the 
current is not changed. This type of 
recording produces a single change 
in magnetic flux on the tape for each 
binary one and no change in flux for 
a zero, so that on playback a voltage 
is produced only when a one is read. 
Disadvantages of this method are 
that a continuous current must be 
maintained in the head during re- 
cording and that the polarity of the 
current must be switched rapidly. 
Unless center-tapped head windings 
are used, these requirements often 
lead to rather complicated driver 
circuits that consume considerable 
power. To overcome these draw- 
backs, the Bureau used a digital 
pulse technique instead of the con- 
tinuous current method to achieve 
NRZ tape magnetization. 


Pulse Technique 

In application, the pulse technique 
is analogous to the continuous cur- 
rent method. To record a binary one 
with the pulse technique, a pulse of 
opposite polarity to the previous 
pulse is recorded. To record a binary 
zero, a pulse of the same polarity as 
the previous one is recorded. Thus, 
on playback, there is a single voltage 
swing for each recorded one, and no 
voltage for a zero. 

To find the maximum usable pulse 
density, a number of recordings were 
made on tapes that had previously 
been erased with alternating cur- 
rent. For each recording the tape 
speed was held constant, the pulse 
duration was 2 usec, and the pulse 
current was 60 ma. The only param- 
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Fig. 2: Schematic diagram of sprocket channel amplifier with low pass amplifier included 


eter that was changed was the pulse 
repetition rate; this was increased 
so that for successive recordings the 
pulses were crowded closer and 
closer together. When the recordings 
were read back, it was found that 
the playback voltage increased with 
pulse density until a maximum of 
440 pulses/in. was reached. The 
voltage then began to decrease for 
greater densities, but so slowly that 
even at 730 pulses/in. the output 
signal amplitude was still usable. 

In the NBS recording system, the 
recording rate and the exact location 
of each recorded digit is determined 
by timing pulses derived from a 
“sprocket” channel, prepared in ad- 
vance of the recording operation. 
(See Fig. 2.) The word length can 
be chosen arbitrarily, depending on 
the equipment with which the stor- 
age system is to be used. If the 
number of digits/word is n, then the 
sprocket channel must provide n -++ 
1 timing pulses/word. The extra 
pulse is used to set up a reference 
condition at the beginning of each 
word. In preparing the sprocket 
channel it is also necessary to con- 
sider the speed and acceleration time 
of the tape drive so that a sufficient 
gap can be left between words or 
groups of words for starting and 
stopping the tape without missing 
information. 

Starting with an erased tape, 
sprocket pulses are recorded at the 
chosen rate along the entire length 
of the tape. These pulses must be 
counted, and the polarity of each 
recording pulse must be controlled. 
For example, if information is to be 
recorded on the tape in words of n 
digits each, with a sufficient gap be- 
tween words for starting and stop- 
ping the tape, then the sprocket 
channel must provide n -}- 1 timing 
pulses/word, and so for n -}- 1 times 
the polarity of the pulses in the 
sprocket channel must alternate. Af- 
ter these n -+- 1 pulses have been re- 
corded, a number of pulses of the 
same polarity are recorded to pro- 
vide a gap of sufficient length. Since 


pulses of the same polarity recorded 
at a high enough density produce no 
change in tape polarization, there 
will be no playback signal from the 
gap. After the required number of 
like polarity pulses have been re- 
corded, the polarity of the recording 
pulses then again alternates n -+ 1 
times. The whole length of the 
sprocket channel is recorded in this 
manner, and the tape is then ready 
for use. During an information re- 
cording operation, the sprocket 
pulses are read from the tape and 
fed back to a coincidence gate, 
where they are combined with the 
pulses for the information channel. 
In this way, the information pulses 
are accurately timed and located on 
the tape. The same procedure is ap- 
plicable to parallel operation where 
reading and recording is done in a 
number of information channels 
simultaneously under the control of 
a common sprocket channel. Each 
information channel would, of 
course, require its own separate 
reading amplifier and recording cir- 
cuit. 


Crosstalk 


In a tape storage system such as 
this, where a sprocket channel is 
used both to interpret the playback 
signals from the information chan- 
nels and to time the pulses recorded 
in the information channels, a prob- 
lem arises from the close proximity 
of the read-record heads. During a 
recording operation, each timing 
pulse derived from the sprocket 
channel initiates a recording pulse 
in one or more of the informa- 
tion channels, and if the heads are 
closely spaced, this pulse of cur- 
rent through an information head 
induces a signal into the sprocket 
channel head that may be from 20 to 
50 times the amplitude of the aver- 
age tape signal. In a conventional 
amplifier, this large crosstalk signal 
would undoubtedly cause grid 
blocking as well as spurious signals, 
r-f boves so that waveguide shorting 

(Continued on page 137) 


Fig. 1: Completed 30-ft. parabolic antenna 


CATTER propagation presents a 

new challenge to the antenna de- 
signer. Antennas for this service 
must provide higher gain and handle 
greater powers in the UHF range than 
previous requirements have dictated. 
Environmental conditions impose 
very severe mechanical problems, 
because wind loading, icing, vibra- 
tion and installation difficulties re- 
quire much more stringent perform- 
ance specifications than for most 
antennas. This article describes the 
design considerations, and conclu- 
sions reached, in establishing the 
commercial design of a 30 ft. para- 
bolic antenna for this service. 

The order of gain required is 35 


Fig. 2: Last reflector plate being positioned 


Reviewing the design considerations which led to a choice of 
the parabolic over other types of antennas, and the 
problems, both electrical and structural, which 


are encountered in its construction 


Parabolic Antenna 
For Microwave 
Scatter Propagation 


By J. S. BROWN 


db above isotropic at 1000 mc. This 
rules out, from a practical stand- 
point, many types of antennas. A 
survey of all types was made, and 
the parabolic antenna appears to be 
the best approach to the problem. It 
has the advantage of a simple, sin- 
gle feed point. It is mechanically no 
more difficult to design and fabricate 
than other large arrays. Certain 
types of long wire antennas have 
some practical possibilities, but they 
require large, flat sites for their in- 
stallation, which is frequently not 
available in rugged terrain. 

The first mechanical design deci- 
sions that must be made involve a 
choice of material and general struc- 


Fig. 3: Stiffening ring is hoisted in place 


tural design. Both steel and alumi- 
num have been used for large an- 
tennas, and each material possesses 
certain advantages and disadvan- 
tages. Where weight is a factor, alu- 
minum is the obvious choice. For 
permanent installation, steel appears 
to be preferable. It is cheaper than 
aluminum, both with respect to the 
cost of the material and the fabricat- 
ing techniques. Its mechanical prop- 
erties are better than aluminum, and 
the design of a structure that will 
withstand severe field conditions of 
windload, icing, vibration, etc., is 
more straightforward. Steel welding 
techniques are easier and better 
known and therefore make control 


Fig. 4: Frame attaches to stiffening rings 
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of the fabrication process more cer- 
tain. 

A parabolic reflector surface may 
be made either of solid sheet or mesh 
construction. The mesh has the ad- 
vantage of light weight. However, it 
does not allow any reduction in de- 
sign strength with regard to with- 
standing wind load under icing con- 
ditions, since the size of mesh open- 
ing allowable in this frequency range 
is not great enough to pvevent icing 
across the openings. Mesh has the 
disadvantage that ice tends to stick 
to it much more than it will to a 
solid surface, which is a disadvan- 
tage in areas of heavy and frequent 
icing conditions. Since deicing of the 
reflector is contemnplated for certain 
installations, this factor, along with 
the others mentioned above, sug- 
gests the use of a solid sheet surface. 

There are two structural design 
approaches to the reflector problem. 
The reflecting surface may be con- 
structed of very thin steel sheets, 
which are supported by a suitable 
back-up framework. The other ap- 
proach uses somewhat heavier 
sheets, shop-formed to a parabolic 
contour, and incorporates the neces- 
sary structural strength in the re- 
flecting surface itself, reducing the 
amount of back-up members re- 
quired. This latter approach seems to 
be the better, as it allows for a very 
simple support structure, reducing 
wind load and allowing easy accessi- 
bility to the back of the reflector. It 
is necessary that the plates forming 
the reflecting surface be formed to 
the proper contour. This process is 
one that has been thoroughly devel- 
oped, and has been in use for many 
years in the fabrication of storage 
tanks of many types. 

It is, of course, necessary to fabri- 
cate a structure of this size in sec- 
tions and assemble it in the field. 
This problem suggests two ap- 
proaches. Provision can be made for 
a bolted assembly, or the sections of 
the unit can be welded together in 
the field. The cost of a field welded 


Fig. 5: Installing the dual input feed 
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design is lower than a bolted design, 
and the resulting structure is more 
permanent and durable. This type of 
structure was therefore adopted as 
the best for this antenna. 

With these considerations in mind, 
a 30-ft. parabolic antenna was de- 
signed, fabricated, and erected. The 
design was based on a wind loading 
of 100 lbs./sq. ft. and 3 in. of radial 
ice. The complete antenna as erected, 
is shown in Fig. 1. A triangular sup- 
porting tower was provided, which 
supports the reflector with its center 
50 ft. above ground. 

The reflecting surface is comprised 
of 16 wedge-shaped pieces, each of 
which formed to the proper parabo- 
lic section, and the central part of the 
reflector is a steel circle. The reflec- 
tor plates are made of “¢ in. steel. 

Various stages during the field as- 
sembly of the prototype unit are 
shown in Figs. 2 and 3. The plates 
were properly positioned and all 
joints were continuously welded on 
both sides of the reflector. Stiffening 
rings can be seen in the photographs, 
a large box girder around the out- 
side edge, and a smaller ring on a 
20 ft. diameter. These rings were 
also continuously welded to the re- 
flector plates. 

The support frame for the reflector 
is shown in Fig. 4. It attaches to the 
reflector at the stiffening rings. The 
inherent strength of this type reflec- 
tor reduces the back supports to a 
minimum, allowing a very simple 
design. The reflector and support 
frame were assembled completely 
on the ground and hoisted into posi- 
tion as a unit. 

The support tower was mounted 
on a circular concrete foundation, 
the top of which was equipped with 
a steel track to allow the antenna to 
be oriented in any desired azimuth 
direction for testing. In a typical field 
installation, such an elaborate foun- 
dation would not be required; only 
three support piers would be used. 

Small adjustments in azimuth and 
elevation orientation were provided. 


Fig. 6: Input connections to feed 
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Fig. 7A: Radiation pattern, E plane, input 1 
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Fig. 7B: Radiation pattern, E plane, input 2 


Elevation adjustment, of -+6° and 
—3°, is accomplished by means of a 
jack screw assembly built into each 
rear leg of the reflector support. Azi- 
muth adjustment is accomplished by 
sliding the entire tower on the foun- 
dation, using winches or similar 
power equipment. These adjust- 
ments will normally be made only 
once in the field, at the time of in- 
stallation. 


Surface Finish 


The surface finish of a large reflec- 
tor is important, because of the prob- 
lem of the concentration of solar heat 
on the antenna feed system. By using 
a dull black surface, the incident en- 
ergy is absorbed by the reflector, and 
re-radiated, rather than merely re- 
flected. The re-radiated energy is 
not focused at the focal point as it 
would be if the energy were re- 
flected; it has a random direction of 
radiation. Calculations indicate that 
only about 4% of the incident energy 
on the reflector is concentrated on 
the feed assembly if a completely 
non-reflecting surface is provided. 

(Continued on page 139) 


J. S. BROWN, Director of Engineering, 
Andrew Corp., 363 E. 75 St., Chicago, Ill. 
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New Technical Products 


TELEPHONE SYSTEM 


Type CE-900 microwave carrier tele- 
phone system offers VF multiplex car- 
rier microwave equipment designed to 
common carrier toll line standards to 
meet the requirements of the common 


carrier communication services. Fea- 
tures are: low cross-talk, noise and dis- 
tortion; reliable and efficient operation; 
common carrier frequency allocation— 
500 MC bandwidth in the FCC author- 
ized 5925-6425 MC band; single side- 
band, suppressed carrier, frequency 
division multiplexing—4 ke channel 
separation; high circuit continuity. Con- 
tinental Electronics Mfg. Co., 4212 S. 
Buckner Blvd., Dallas, Tex. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-26) 


UNILINES 


The new series is designed for micro- 
wave systems and test equipment op- 
erating in the “S” band. Unilines 28-32A, 
B, C, and D cover a frequency range 
from 2.8-3.2 kme. Other models cover 
from 2.0-2.4 kmc. Power ratings of most 
units is 400 kw peak, 350 w average. 
Available models provide several values 
of isolation between 6 and 27 db. Isola- 
tion to insertion loss ratio for all units 


is typically 25 to 1; VSWR is 1.2 to 1. 


Units utilize the transverse field, reso- 


nant absorption principle of ferrites. 
Cascade Research Corp., 53 Victory 
Lane, Los Gatos, Calif. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 


11-31) 
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CAVITY WAVEMETERS 


In this line of precision cavity wave- 
meters, only eleven sizes are needed to 
cover the entire microwave range from 
2.66 kmec to 90 kmc. High accuracy of 
these units makes them suitable for 


WAVE TUBE AMPLIFIER 


Frequency coverage of the new 
Model 25 traveling wave tube amplifier 
has been extended to include the 4-8 
kmce range, so that either 2-4 kmc or 4-8 
kme operation may be obtained with 


calibrating all other laboratory cavities. 
Units are nitrogen filled, thus unaffected 
by changes in humidity or atmospheric 
pressure. High resolution is accom- 
plished with a precision micrometer- 
type turning screw which resolves 
plunger travel into 0.0001” increments. 
Designed for operation in temperature 
range of —30°C to +70°C. DeMornay- 
Bonardi, 780 So. Arroyo Pky, Pasadena, 
Calif. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 11-28) 


MICROWAVE EQUIPMENT 


Frequency - diversity microwave 
equipment which provides maximum 
circuit continuity was developed for 
special applications requiring maximum 
possible reliability, such as transmission 
of automatic long-distance dialing sig- 
nals in a commercial telephone system. 
Two simultaneous beams at different 
frequencies are transmitted to a distant 


two interchangeable TW tubes. Gain 
over both bands is at least 30 db, and 
max. power output is at least 10 mw. 
Noise figure is 25 db. Provision is made 
for amplitude and phase modulation of 
the unit from external source. Input 
105-125 v, 50-1000 cycles. Dimensions 
are: 47%” wide, 75g” high, 19%»” deep, 
weight 35 lbs. Westlabs Inc., P.O. Box 
1111, Palo Alto, Calif. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
11-27) 


MAGNETRON TESTER 


Type 162 magnetron tester weighs 
only 35 lbs and is ideally suited for 
radar equipment testing. Characteristics 
of this tester are: continuous monitored 
filament volts 0-10 and 0-25 vac +3%; 
peak modulating volts indicated 0-35 kv 
continuous, +10%; peak power output 
0-400 kw indicated to +20%; operating 
frequency of the magnetron “S” band 
+1%, “X” band +.3%; dial current 0-50 


station. The same information is im- 
pressed on both beams, and the receiver 
automatically selects the better received 
signal. Motorola Communications & 


Electronics, Inc., 4501 W. Augusta Blvd., 


Chicago, Ill. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-29) 


ma at low voltage, +3%. Filament volt- 
meter (rectifier type) has 2 ranges 0-10 
v and 0-25 v to accommodate all fila- 
ments in these ranges. U. S. Electronics 
Corp of America, Alexandria, Va 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-30) 
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For Microwave Applications 


MICROWAVE FILTERS 


Designed for use in the UHF and 
microwave region from 100-2000 MC 
are these compact low-pass coaxial 
filters featuring insertion loss less than 
1 db. Attenuation of series LS rises to 


60 db within 25%, and that of series LF 
within 13% of cut-off frequency. Units 
are resistant to vibration and shock and 
meet MIL-E-5400 and MIL-E-5422C 
requirements. Standard cut-off fre- 
quencies available are 100, 200, 400, 
700, 1000, and 2000 MC. Weight 5-9 oz., 
length 3-8 in. Microphase Corp., Box 
1166, West Acton, Mass. TELE-TECH 
& ELECTRONIC INDUSTRIES (Ask 
for 11-34) 


TRAVELING WAVE TUBES 


Applications for these tubes are re- 
ported in radar, countermeasures, com- 
munications, test equipment and related 
fields. Direct applications of the tube 
and its related equipment include 
microwave relay transmitters, limiters, 
component test arrays, load isolators, 
high level modulators, and wide band 
receivers. Basically the tube is a super 
gain amplifier with wide bandwidths 


measured in kmc. Both low level and 
medium power types are available in 
frequency ranges from 700 MC to 12 
kme. Roger White Electron Devices, 
Inc., 12 West Island Rd., Ramsey, N. J. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 11-36) 
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COAXIAL TERMINATIONS 


Two new developments in microwave 
test equipment are coaxial terminations 
with a low VSWR and sliding coaxial 
terminations. Basic unit consists of a 
molded “Narda-Iron” terminating ele- 


ment mounted in a coaxial line and 
having a VSWR less than 1.5 over the 
entire frequency range of the S to X 
band, 2400-12,400 MC. Fixed units are 
useful for terminating directional 
couplers and other devices. Sliding units 
are used for determining VSWR or rf 
cables, connectors and adapters. Power 
ratings 5 w average, 5 kw peak. Narda 
Corporation, 66 Main St., Mineola, 
LI, N. Y¥. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-35) 


WAVE OSCILLATORS 


A feature of this series of backward 
wave oscillators is electronic tuning 
across their frequency ranges. Tuning 
is accomplished by sweeping a single 
voltage without mechanical adjust- 
ments. The frequency band may be 
traversed at microsecond rates. The 
characteristics of these four tubes span 
the frequency ranges of 2.0 to 4.0 kmc, 
3.75 to 7.0 kmc, 7.0 to 14.0 kme, and 12.4 
to 18.0 kmc, with power outputs of 
= 


approx. 100 mw, 100 mw, 50 mw, and 
10 mw. Tuning voltage in all cases 
ranges from 300 to 3300 v. Huggins 
Laboratories, Inc., 711 Hamilton Ave., 
Menlo Pk., Calif. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
11-33) 
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POWER SUPPLY 


Designed for use with high-power 
klystrons and traveling wave-tube 


focusing magnets, a continuously vari- 
able 150 v 4-ampere power supply with 
less than 0.1% current ripple is now 


available. This focusing magnet power 
supply is designed to operate from 
115 v, 60 cps single-phase power. Units 
include an undercurrent relay to inter- 
lock with tube beam supply and indica- 
tor light, main power switches, pilot 
light, and appropriate fusing. Price 
$275.00. Levinthal Electronic Products, 
Inc., 2612 Fair Oaks Ave, Redwood City, 
Calif. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 11-37) 


WAVE INTRODUCER 


Made for S-band and X-band opera- 
tion, these microwave test units are 
claimed to have high power and have 
been tested up to 500 kw on S-band 
frequencies. The unit allows a duplica- 
tion of settings and has the ability to 
reset each time at reliable check points. 
Features a standard stock micrometer 
barrel with 1/10,000” settings. Insertion 
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loss is negligible as all transitory sur- 
faces are blended so as not to generate 
reflections. Absence of slots in trans- 
mission line makes rf leakage negligible. 
Microtronics, Inc., 9 Porete Ave., N. 
Arlington, N. J. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-32) 
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New Test Equipment 


AMPLIFIER SYSTEM 


The Model 100 line amplifier is a 
broadband r-f amplifier designed for 
use with signal generators, sweep gen- 
erators, and other laboratory instru- 
ments. It has a flat frequency charac- 


teristic from 50 to 225 mc and a gain 
of 20 db with a variation of less than 
+ .75 db on the low vuFr band and + 2 
db on the high vHF band. Input and 
output transformer cables are furnished 
for matching to 75 ohm lines. Model 
100 consists of two distributed amplifier 
stages in cascade. Ampli-Vision Div. of 
International Telemeter Corp., 2000 
Stoner Ave., Los Angeles, Calif. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-6) 


WAVE ANALYZER 


Model 21 is used for harmonic and 
intermodulation distortion measure- 
ment, hum and noise analysis, and car- 
rier telephone line and equipment test- 
ing. It is a frequency selective VTVM 
that measures the amplitude and fre- 
quency of electrical signal components 
in the range of 30-50,000 cps. Full scale 
readings are obtainable from input 
signals ranging from 500 v. down to 


HIGH VOLTAGE PROBE 


Model JP-325 probe uses type VDF 
28 vacuum capacitor voltage divider 
rated at 60 kv. peak. Divider output is 
padded with a ceramic capacitor and 


fed into 3 ft. of RG-58 A/U cable to 


make the overall division ratio 325 to 1. 
Input resistance above 1012 ohms; in- 
put capacitance 4 uf. It is possible to 
calibrate an oscilloscope with this probe 
and use it up to 50 mc without re- 
calibration. Attaching type JCD 5 puf 
series capacitor to probe will double 
division ratio. Jennings Radio Mfg. 
Corp., P.O. Box 1278, San Jose, Calif. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-5) 


SIGNAL GENERATOR 


Model USM-16 is designed to provide 
multi-purpose modulation, including 
CW, AM, FM, PM, and sweep. Unit can 
be tuned to within less than 1000 cps 
of desired frequency over its range of 
10 to 440 mc, with reference to a 2-stage 
temperature-controlled crystal calibra- 
tor. Frequency drift, after warm-up, 
less than +-0.002%, in 8 hrs. at room 


PUSH-BUTTON OSCILLATOR 


Model 449-A is designed for applica- 
tions requiring low distoriion or good 
frequency stability and resetability. It 
is suited for bridge measurements, 
tuned filter alignment, rapid spot fre- 


quency checks, and distortion meas- 
urement. The unit provides both sine 
waves and square waves at any fre- 
quency between 0.001 cps and 100 xc. 
For fine frequency control, three banks 
of 10 push-button switches are pro- 
vided. Price $450.00. Krohn-Hite Instru- 
ment Co., 589 Massachusetts Ave., Cam- 
bridge, Mass. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-2) 


MAGNETIC TESTING SET 


This unit is designed to make meas- 
urements that conform to the methods 
and specifications of the ASTM. Its 
functions are: determination of BH 
curves and hysteresis loops; core loss 
testing using Epstein frame or standard 
“KE” and “I” cores; measurements of 
total flux of hard magnets and of mag- 
netic field strength; ac and de permea- 
bility tests. All instruments have 4 in. 
mirrored scales and are temperature 


160 uv RMs. The unit features a double 
half-lattice crystal filter and a switch 
for choosing either narrow or broad 
selectivity. Donner Scientific Co., 2829 
Seventh St., Berkeley, Calif. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-4) 
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temperature. Output 0.1 uv to 0.224 v. 
(—127 to 0 dbm) into a 50-ohm load 
with selected output remaining con- 
stant over full frequency range. Byron 
Jackson Electronics, 492 E. Union St., 
Pasadena, Calif. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-3) 


compensated. Accuracy of each instru- 
ment 0.5 of 1% and 0.75 of 1% on ther- 
mocouple types. Frequency limit up to 
1000 cps. Sensitive Research Instrument 
Corp., 9-11 Elm Ave., Mt. Vernon, N.Y. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-1) 
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For The Electronic Industries 


VTIVM 


The 777 VTVM is a self-contained 
unit available with accessories in a 
genuine leather carrying case. Acces- 
sories include: A high frequency co- 
axial cable, dc probe and ac line cord, 


and a 28-page illustrated instruction 
manual. Features include: illuminated 
scales; double shielded 200 wa move 
ment; color-coded scales 4%” long, in 
green, ohms; black, ac, dc; red, peak to 
peak; two zero center scales for FM 
discriminator alignment; 42 ranges; 
accuracy 3% de, 5% ac. The Phaostron 
Co., 151 Pasadena Ave., So. Pasadena, 
Calif. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 11-20) 


ACCELEROMETER 


Type M-191 accelerometer employs 
ADP crystal in its construction and is 
designed for use over the frequency 
range 10 to 30,000 cycles. The dynamic 
range is .001 to 1000 g. Weight 1 oz., size 
%g in. diameter by 1546 in. high, and 
mounts through a tapped hole in the 
base of the unit. Sensitivity per unit 
acceleration (g) is independent of fre- 


AMPLITUDE MODULATOR 


Model 115 is designed to provide 
100% amplitude modulation with low 


envelope distortion, and negligible in- 
cidental frequency modulation. The in- 
operates over a frequency 


strument 


range of 0.1 to 50 mc with external 
modulation frequencies of 30 cycles to 
15 ke. It may be used with any con- 
ventional FM or AM signal generator 
and an audio oscillator capable of pro- 


ducing approximately 10 v_ across 
100,000 ohms. Unit weighs 10 I\bs. 
Measurements Corporation, Boonton, 


N. J. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 11-23) 


TUBE TESTER 


Model 750 is a portable dynamic 
mutual conductance type checker par- 
ticularly designed for field engineers. 
It features 5 ranges, 0-1500 up to 
0-30,000 umhos, plus 2 replace-good 
ranges. This instrument is said to be 
able to test germanium diodes and 
selenium rectifiers, and also contains 
an accurate short test purported to in- 
dicate the slightest heater cathode con- 


juency over the entire operating fre- 
uency range. Instrument comes sup- 
lied with an 18” length low-noise 
oaxial cable. Massa Laboratories, Inc., 
> Fottler Rd., Hingham, Mass. TELE- 
TECH & ELECTRONIC INDUSTRIES 
Ask for 11-24) 
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dition of a vacuum tube. Tester can 
forecast the future life of a tube under 
test. Bias and line fuses prevent ac- 
cidental damage. Hickok Electrical In- 
strument Co., 10606 Dupont Ave., 
Cleveland, O. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-21) 


DIGITAL MULTITESTER 


Model 503 features digital display of 
the readings with precision accuracy, 
and measures ac, de volts and ohms. 
The unit uses three columns of elec- 
tronic decade counters with neon light 


display as indicator. Accuracy on the de 
range is 0.15% of full scale, on ac is 1% 
of full scale, and on ohms is 0.2°/.. Ac- 
curacy of this instrument is said to 
eliminate much need for separate pre- 
cision instruments. Ranges are from 0.01 
v to 1000 v, and 10 ohms to 10 megohms. 
Unit draws 170 watts. Laboratory for 
Electronics, Inc., 75 Pitts St., Boston, 
Mass. TELE-TECH & ELECTRONICS 
INDUSTRIES (Ask for 11-22) 


MAGNIFIED-SCALE METERS 


In these magnified-scale voltmeters, 
part of the range which matters, be- 
tween about 90 to 110% and 75 to 125% 
of rated voltage, is drawn out over 
entire scale length. As magnification is 
achieved electrically and not optically, 
errors of the measuring mechanism, in 
particular friction and reading errors, 
are not increased but diminish in pro- 
portion to extension of the range. Avail- 


able in either panel mounting or port- 
able and also as recording magnified- 
scale voltmeters. AEG Measurements 
Sect., D. C. Seibert, U. S. Rep., Ft. of 
Christiana Ave., Wilmington, Del. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-50) 


New Electronic Products 


SILICON DIODES 


Eight new bonded silicon crystal 
diodes have been added to complete a 
line of twelve hermetically sealed diodes 
having peak inverse voltage ratings 
from 3.0 to 225 v. The eight types are 


IN432, IN460, IN433, IN434, IN436, IN437, 
IN438, and IN439; the last four units 
having been designed for use as voltage 
references or regulators at voltages 
ranging from 3 to 11 v. Units offer good 
stability and low reverse current at 
ambient temperatures from —55°C to 
+150°C. Raytheon Mfg. Co., 55 Chapel 
St., Newton, Mass. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
11-15) 


MATRIX KITS 


The M16X16-1 (shown here) is one of 
a line of plastic encased magnetic stor- 
age matrices used in developmental 
work for computer systems. These com- 
ponents place at the engineer’s disposal 
a complete set of all of the magnetic 
elements including driver transformers, 
matrix switches, and the actual matrices 


which allow him to mock up several dif- 
ferent circuit arrangements for evalu- 
ating those applicable to his problem. 
Valor Electronic Components Co., 5808 
Marilyn Ave., Culver City, Calif. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-13) 
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CAPACITORS 


Type 89P Autocon capacitors are 
solid dielectric type paper tubular plug- 
ins. The units are impregnated with 
HCX, a hydrocarbon material said to 
have a superior insulation resistance, 


lower power factor, and flatter capaci- 
tance change vs temperature character- 
istics than the customary polyester im- 
pregnants. Capacitors are designed to 
meet all requirements of printed wiring 
board assemblies. Three stand-off feet 
raise the endseal and shell above the 
printed wiring board, avoiding moisture 
and dust trap. Sprague Electric Co., 
Marshall St., No. Adams, Mass. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-18) 


RECTIFIER TUBE 


The 3B22 is a full-wave Xenon gas 
filled rectifier tube designed for high 
mechanical shock conditions and elec- 
trical applications where high surge 
currents and voltages occur. Although 
being used in frequencies ranging up to 
1000 cps in certain types of equipment, 
this tube is primarily rated for applica- 


tion at frequencies ranging up to 150 
cps. Tubes life tested in accordance with 
military specifications are said to have 
operated for 4500 hours. Continental 
Electric Co., 715 Hamilton St., Geneva, 
Ill. TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 11-17) 


CAPACITORS 


The new series “X” capacitors feature 
operation up to 150°C without derating 
and to 200°C with proper derating and 
adjustment. This has been made possi- 
ble by combining Mylar-plus with other 
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quality dielectric materials, including a 
solid polyester impregnant. Units offer 
dependable operation over a wide tem- 
perature range, from —65°C to 150°C 
without derating. Available in her- 
metically sealed tubulars, “squeeze 
seam” and bathtub cases with glass- 
to-metal closures. Astron Corp., 255 
Grant Ave., East Newark, N. J. TELE- 
TECH & ELECTRONIC INDUSTRIES 
(Ask for 11-19) 


DELAY LINES 


This new series of hermetically sealed, 
encapsulated, lumped-constant delay 
lines is designed for use in digital com- 
puter circuits. Typical is No. 11-12, 
whose characteristics are: thermal sta- 
bility—an average delay change of 
0.00005 usec/usec/°C; form factor—can 
be modified to fit contour of available 
space; low signal attenuation; spurious 


response—low cross talk in minimum 
space; essentially linear phase shift; 
temperature—meets environmental tests 
from —55°C to +125°C. ESC Corpora- 
tion, 534 Bergen Blvd., Palisades Park, 
N.J. TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 11-14) 
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SHORTEST ELECTRICAL PATH TO 
THE GROUND::**SIMPLIFIES WIRING 
***REDUCES SPACE REQUIRED BY 
CIRCUIT COMPONENTS— 


A JOINT DEVELOPMENT OF ERIE RESISTOR CORP., 
AND CINCH MANUFACTURING CORPORATION, 


Sw in universal use, commercial and mili- : N oa 
C C ee 
ary types, available in seven pin minia- y y : 
i " /* 7 
€ o f 


re, nine pin Noval, and Octal 


ypacitors built into socket may be either pA e 99 
y-passed to ground directly, or left open 

r coupling applications. On by-pass applica- 

ons, ground strap contacting outer plate of 

apacitor is connected to metal ¢ 


hassis when tube socket is { 


= _ ' VACUUM TUBE SOCKET 


With built-in ceramic condensers, 
Plexicon Tube Sockets, no larger 
than standard receiver socket, 


provide the most effective method 


Ci~ | The schematic diagram shows - 
Hi (OQ) \°| bas Jesign principle. The of by-passing . . . with con- 
i, \e} stlvered ceramic condensers denser close to tube element pro- 
\ s a : are shown n yellow Note 


viding shortest path to the ground. 


spe . capacity up to 1,000 
prong terminals are used. MMF—the tube element may 
be coupled or by-passed as 


desired. 


Reduces set assembly 
costs—saves space; per- 
mits moving other compo- 
nents closer to tube socket. 
Where space and weight make 
compactness mandatory, as in airborne 
equipment, the Plexicon socket is the 
solution. 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


“INCH components avail- 
ble at leading electronic 
obbers—-everywhere 


For shielding tube, two types are available for miniature 
z socket as shown, Bayonet with three lengths of shield cans 
available and Snap-on, two lengths of shields 
available. Bayonet type shown here. 


The Mounting strap is a CINCH development for 
ease and simplicity in mounting miniature 
sockets. One strap nut takes the place 
of two conventional type nuts and is 

generally used in assembling 
sockets having attached base. 


, BAYONET Write for detailed 
SHIELD SHIELD BASE MOUNTING STRAP information 
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New Electronic Products 


CAPACITORS 


XC plastic film capacitors feature 
high insulation resistance, low power 
factor, and low dielectric absorption 
Operating temperature range 1s from 

65°C to 165°C. Minimum insula- 


DEFLECTION YOKE 


New yoke designed for accurate con- 
trol of the spot position in a cathode 
ray tube intended for radar application, 
has a linearity accuracy in the azimuth 
direction of better than 14%. Linearity 


tion resistance measured with an ap- 
plied potential of 100 v and an electri- 
fication time of 2 min. is 75,000 meg- 
ufd, minimum, but need not exceed 
200.000 megohms at 25°C. These units 
are built to withstand a dc voltage 
equal to 200% of the rated voltage for 
1 min. at 25°C. Also available in bath- 
tub and rectangular types. The Gude- 
man Co., 340 West Huron St., Chicago, 
fll. TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 11-7) 


TRANSISTORS 


Designed for general purpose switch- 
ing and computer applications are the 
2N124, 2N125, 2N126, and 2N127 ger- 
manium transistors. These switching 
transistors feature a betal spread of 
two to one. (Beta values for the indi- 
vidual types are 12 to 24, 24 to 48, 48 
to 100, and 100 to 200.) Rise time is 0.15 
usec; cutoff time is 3.5 usec. All units 
are cycled from — 55°C and room hu- 


midity to + 75°C and 95% relative 
humidity for 4 complete cycles over a 
24-hour period. Hermetic sealing is 
checked by vacuum testing. Texas In- 
struments, Inc., 6000 Lemmon Ave., 
Dallas, Tex. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-8) 
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in the range direction is better than 
15%. The angle between azimuth and 
range directions is held to an accuracy 
of 0.1°. For shielding purposes, the 
windings are surrounded by a cylin- 
drical iron core. Yoke dimensions are: 
inside diameter 1142”; outside diameter 
3% in.; length 3%”. Standard Coil Prod- 
ucts Co., Inc., 2085 No. Hawthorne Ave., 
Melrose Park, Ill. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 
11-11) 


ELECTRIC PLANT 


Model 105AK is a portable, light- 
weight, 1500 w, 60 cycle unit offered in 
two versions: Model 105AK-1P, weigh- 
ing 125 lbs., equipped with tubular 
aluminum carrying frame; and Model 
105AK-1M, weighing 130 lbs., designed 
for stationary service, but with carry- 
ing frame and 2-wheel dolly optional. 
Features are: long-life bearings; rotat- 
ing Stellite-faced exhaust valve; solid 
Stellite exhaust insert; built-in gov- 


ernor and high tension, radio-shielded 
magneto ignition. Unit can run about 
3 hrs on 1 gal of gas at full rated 
load. D. W. Onan & Sons, Inc., 2515 
University Ave. S.E., Minneapolis, 
Minn. TELE-TECH & ELECTRONIC 
INDUSTRIES (Ask for 11-10) 


BENCH WIRE STRIPPER 


The Model DBS#2, a semi-auto- 
matic wire-stripper for bench mounting 
measures 19” wide, 211%” long, and 
11” high, and is powered by a 4 HP, 
1740 RPM motor. The unit is designed 


especially to meet the critical require- 
ments of aircraft manufacture. It oper- 
ates mechanically and stripping is done 
by means of a cam and pin clutch 
Wire gauges from #10 to #20 can be 
handled and wire leads stripped at 
speeds up to 3000 per hour. A graduated 
scale from % in. to % in. indicates 
stripping length desired. Artos Engi- 
neering Co., 2757 So. 28th St., Mil- 
waukee, Wisc. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-12) 


VOLUME CONTROL SWITCH 


This type switch utilizes a push-pull 
on-off action instead of the conven- 
tional rotary motion. It is only neces- 
sary to push the shaft to turn off the 
radio or TV set. By pulling the shaft, 
the set is switched on at the same vol- 
ume control setting. A small ring of 
special contact alloy makes and breaks 
the circuit as the shaft is rotated. The 


fat 


a 


‘ Ps 


ring, which floats on a pin, allows ar¢ 
erosion and wear to be spread aroun 
its circumference when rotated, thus 
increasing contact life. P. R. Mallory & 
Co., Inc., 3029 E. Washington St., In- 
dianapolis, Ind. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-9 
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ty Is Our Business Too! 


Quali 
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Set designers assure their customers steady, clear pictures by careful component selection. 


¥ 

Good-All backs that selection with reliable capacitors at economical cost. The enthusiastic ’ 

acceptance of GOOD-ALL MARBELITE and SERAMELITE tubulars | | , 

is a measure of the confidence designers have 

in these capacitors. Tens of millions are in use today (} \ 1 , ; 

in TV and Radio Sets of leading manufacturers. ood: ; 

| , : 

capacitors 

wae . ' 
—f — G000-ALL —_ 

RBELITE—2 SERAMELITE—— _sooo-au 
Marbelite capacitors are best known The seramelite family of capacitors is housed Get full information ; 
for their physical and electrical rug- in ceramic tubes with end-seals of a tough, by writing N 
gedness. Good-All type 503-M_ pro- dense plastic. Their performance under con- GOOD-ALL direct f 
vides solid plastic construction at sur- ditions of high temperature and humidity is or contacting our L 
prisingly low cost. A miniature series outstanding. Various impregnants are avail- ; 


} 
nearest sales 


is also available for applications in able and Seramelite types with ‘‘MyYLar’”’ tat 
. representatlvue 
which space is limited dielectric are becoming increasingly popular 


GOOD-ALL ELECTRIC MFG. CO. . GoopALt BLDG. « OGALLALA, NEBRASKA 
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WASHINGTON 
Mews Letter 


DO RE eS 


Latest Radio and Communications News Developments ntnttatstetate wid TELE- TECH's Washington Bureau 


DIFFICULT TASK—One of the FCC’s most difficult as- 
signments—and most important to the future of tele- 
vision—-is the determination of the roles of UHF and 
VHF television in serving the American public. Intensive 
concentration during the month of October was given 
to this problem by the Commissioners and the top FCC 
staff. The task which received top priority was de-inter- 
mixture of UHF and VHF operations in a large number 
of areas of the nation, which are seeking expanded TV 
service of this greatest medium of mass communication. 
Increased power and new geographical separations are 
other UHF-VHF facets, together with economic factors 
for UHF video; but these are secondary to a determina- 
tion of the de-intermixture policy 


MORE VHF SPACE—Long-range planning of realloca- 
tion of the spectrum to provide more space for new VHF 
television stations in place of the projected UHF tele- 
vision operations is being advocated more and more 
emphatically by some top US government officials. FCC 
Commissioner Robert E. Lee has been the principal pro- 
ponent of this approach to the problem of greater ex- 
pansion of VHF television 


VACATE 132- 
VHF television, the proposal has been made—principally 
by FCC Commissioner Lee 


174 MC—To provide for the expansion of 


have the users of the 
bands from 132 to 174 mc shifted to operate in 500 mc or 
above the Space now assigned to UHF television. This 
would mean the shifting of both military and other 
federal government radio services and more than 330,- 
000 transmitters in civilian non-broadcasting services, 
chiefly in the mobile radio telephone field. FM broad- 
casting would also continue to operate in its present 
channels under Commissioner Lee’s plan. 


TO BE SHIFTED—Under this reassignment of fre- 
quency space, the military radio services would be 
shifted from the 137-152 mc band allocated exclusively 
to the armed services. Civilian mobile radio services of 
several categories with around one-third of a million 
transmitters—land transportation, petroleum, power 
utilities, special industrial and some police and fire de- 
partment systems—would be moved from 152-162 mc 
into the UHF region above 500 mc. A similar shift is 
urged for the non-military federal agencies occupying 
162-174 mc. The supporters of this reallocation plan 
stress that performance in the UHF range would be 
equal to or improved in regard to the present frequencies 
and the UHF spectrum provides a much greater space 
for meeting the daily increasing needs of the mobile 
radio users’ demands for additional radio channels. 
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DEFENSE EXPENDITURES—Confirmation of the ex- 
penditures during the current government fiscal year 
that they will total $5 billion for communications and 
electronics equipment came recently from the highest 
military source in the communications and electronics 
field. Major General Francis L. Ankenbrandt, Director 
of the Joint Communications-Electronics Committee ot 
the Joint Chiefs of Staff, made this announcement at a 
Pentagon meeting. The $5 billion spending during this 
fiscal year which runs to June 30, 1956, will go, Gen. 
Ankenbrandt stated, into electronic equipment of some 
form, “such as fire control, bombing and detection de- 
vices, as well as large quantities of telecommunications 
gear of some form or another.” The $5 billion represents 
nearly half of all the business of the electronics industry, 
it was cited 


JET AGE OF AVIATION—Requirements for develop- 
ment and installation of improved electronics and radio 
communications devices and systems for air traffic con- 
trol of jet aircraft at their tremendous speeds and higher 
altitudes formed the dominant theme of the recent fall 
meeting of the Radio Technical Committee for Aeronau- 
tics. The principal speakers at the sessions emphasized 
that the airlines and private airplane operators using jet 
aircraft would have to consider adequate outlays for 
installation of advanced electronic navigation and radio- 
communication equipment to meet the situation and to 
prevent possible major air catastrophes. 


SAGE PROGRAM—Defense Sec. Charles E. Wilson has 
asked the Comptroller General, Joseph Campbell, to re- 
halt to 
the Air Force program to contract for communications 


verse a ruling which, in effect, would bring 


services needed for converting the present manually- 
operated air defense system to semi-automatic operation 
in a program known as SAGE. Mr. Campbell ruled that 
specific Congressional approval was required by the AF 
to enter into such contracts. 

Mr. Wilson, in a six-page letter to the Comptroller 
General, took the position that Congress had approved 
the project when it voted money for its equipment 
earlier this year. He urged that the Comptroller General 
take early action in the interest of national defense. The 
two administration officials are expected to confer in an 
effort to iron out their differences. 


National Press Building 
Washington, D.C 


ROLAND C. DAVIES 
Washington Editor 
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Closest thing yet to 
Zero hum level 


Standard audio preamp tube 


The new 12AD7 


Unretouched oscillograms show 
relative hum levels taken under 
identical conditions in a typical 

cascaded preamp circuit. Low hum 
level in the oscillogram on the right 
was achieved simply by substituting 
the new Sylvania type 12AD7 fora 
standard audio preamp tube 


oyivania l2ALD...the low-hum, low-micro 
preamp tube you’ve been waiting for 


Sylvania has been working two full ment designs . . . with improved per- Write for complete details 
years to bring you an audio preamp formance. on the new 12AD7 plus these 
tube — a t re and The 12AD7 reduces cost of incoming other important Sylvania 
EO CTs. £6 a ee re = inenection for low lam. That's becouse audio tube types 


iature, high mu (100) double triode. the 12AD7 has been circuit designed, BEES ee 


You can incorporate the new 12AD7 and circuit tested for minimum hum 6V6EGT 
into both existing and new audio equip- and microphonism. 12AU7TA 12AX7 


4“ > - kK SyYLVANIA ELEcTrRIC Propucts INC 
y / / 1740 Broadway, New York 19, N. Y. 
f £ In Canada: Sylvania Electric (Canada) Ltd. 
j Univers ty Tower B ag., Montre al 
A yt 


LIGHTING - RADIO - ELECTRONICS - TELEVISION - ATOMIC ENERGY 
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Latest compilation provides names 
products for today's markets 


Communication Systems 
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and addresses of companies who make the principal microwave 


Telemarine Communications C 3040 W. 21 
cf 


St Brooklyn 24, N. Y 


Telerad Mfg. Corp., 1440 Broadway, New York 
18, N. Y 

Televiso Corr 1415 Golf Rd., Des Plaines, Ill 

Transmitter Equipment Mfg. Co 35 Ryerson 
t., Brooklyn N. Y 

U. S. Tower Co., 219 Union Trust Bldg., Peters 
burg, Va 

Vest Coast Electronics Co., 5873 W. Jefferson 
Blvd., Los Angeles 16, Calif 

Western Mfg. Co., 1400 W. 22 St., Kearney 


Nebr 
Westinghouse Electric Corp., Electronics Div 
2519 Wilkens Ave., Baltimore 3, Md 
Westinghouse Electric Corp 401 Liberty St 


Pittsburgh 30, Pa 

Wright Eng’g. Co., 180 E. Calif. St., Pasadena 
1, Calif 

Transmitters 

Airborne Instruments Lab 160 Old Country 
Rd Mineola, N. Y 

Aircraft Armaments Inc P O Box 126 
Cockeysville, Md 

Allied Research & Eng’g. Inc 6916 Santa 


Monica Blvd 
American Radio 
> > 


Los Angeles, Calif 
Co., 445 Park Ave., New York 


Radio Corp 375 Fairfield Ave 


d, Conn 
C rp 595 Sepulveda Blvd Van 
shift 
at In 391 Ludlow St Stamford 
A id C 855 35th St N. E. Cedar 
Rar lowa 
rbir [ 419 56 Pl., Riverdale, Md 


- 'V 
DeMornay-Bonardi Corp., 780 S. Arroyo Pkwy 


DuMont Laboratories Inc., Allen B., Communica 
tion Products Div 1500 Main Ave., Clifton 


Inc 27 Milburn St., Bronxville 


ral € ymmunication Labs 500 Wash 
ngton Ave., Nutley 10, N. J 

Federal Telephone & Radio Co., Div f IT&T 

] Kingsland Rd., Clifton, N. J 


er 1} Electric Co., Electronics Div Commu 

r ition Equip Electronics Park, Syracuse 
Kay Electric Co., 14 Maple Ave., Pine Brook 
King Electronic C 40 Marbledale Rd 


Tuckahoe, N. Y 
Lambda-Pacific Eng’g. Inc., P. O. Box 105, Van 


Levinthal Electronic Products Inc., 2821 Fair 
Oaks Ave., Redwood City, Calif 

Litton Industries, 336 N. Foothill Rd., Beverly 
H alit 

Palmer Inc M. V., 4002 Fruit Valley Rd., Van 

iver, Wash 

Rad Corp. of America, Eng’g. Products Div 
Camden 2, N. J 

Rad Enaineering Labs., 36-40 37 St Long 
Island City 1, N. Y 

Raytheon Mfg. Co., Equip. Marketing Div 100 
River St., Waltham, Mass 

sanders Associates, Inc., 137 Canal St., Nashua 
NH 


erra Electronic Corp., 1050 Brittan Ave., San 


ate & Assoc., Claude C., 11370 W. Olympic 

Blvd.. Los Angeles 64. Calif 

tavid Ena’g., Highway 22, Plainfield, N. J 

terling Precision Instrument Corp 34-17 

Lawrence St., Flushing, N. Y 

Tarzian Inc., Sarkes, 539 S. Walnut, Blooming- 
ton, Ind 

Telerad Mfg. Corp., 1440 Broadway, New York 
8 N. Y 

Telescreen, 36 Grove, New Canaan, Conn 

Transmitter Equipment Mfg. Co., 35 Ryerson 
t., Brooklyn 5 Y 

Varian Associates, 611 Hansen Way, Palo Alto 


Calif 

Video Corp. of America, 229 W. 28 St., New 
York 1, N. Y 

Western Mfg. Co., 1400 W. 22 St., Kearney 
Nebr 
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Air Associates, Inc 511 oyce St., Orange 
N. J 

Airborne Instruments Lat 160 Old Country 
Rd., Mineola, N. Y 
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Cockeysville, Md 

Amerac Inc., 116 Topsfield Rd., Wenham, Mass 
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Nuys, Calif 

Collins Radio C 8 th St.; Nit Ceda 
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DuMont Laboratori Inc., Allen B., Commun 
tion Products [ Main Ave., Clift 
N J 

Dynamic Electronics, N. Y. Inc 13-39 
haven Blivd., Glendale, L. |., N. Y 

Electronicraft, In 27 Milburn St Br 
8 oN. Y 

Elk Electronic Lat 333 W 2nd St., New York 
if. WN: Y 
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Oh 

Espey Mf ( E nd St Jew York 
N T 
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N T 

General Electr C E idcast Equip., Con 
mercial Equif Pe tror Park yra 
use, N. Y 

Kings Electronics C 4 Marbledale Rd 
Tuckahoe, N. Y 

Korb Eng’g. & Mfg. C 30 Ottawa Ave 
Grandville, Mich 

Lambda-Pacific Eng’g. In P. O. Box | Van 
Nuys, Calif 

Palmer Inc., M. V., 4 Fruit Valley Rd., Van 
couver, Wash 

Phebc Inc 364 Woodland Ave Baltim 
T Md 

Polarad Electronics Corr 43-20 34th St., Long 
Island City 1, N. Y 

Radalab, Inc 87-17 124th St, Richmond Hil 
18, N. Y 

Radiation Ir Box 0, Melbourne, Fla 

Radio Corp. of America, Eng’g. Products Div 


Camden 2, N. J 

Radio Engg. Labs., 36-40 37th St., Long Island 
City: 1, %. ¥ 

tavid Eng’g., Hwy. 22, Plainfield, N. J 
ylvania Electric Products, 1740 Broadway, New 
York 19, N. Y 


Tarzian Inc., Sarkes, 539 S. Walnut, Blooming 
ton, Ind 
Telemarine Communications C 3040 W. 2 


t., Brooklyn 24, N. Y 
West Coast Electronic 


s C 5873 W. Jefferson 
Blvd., Los Angeles 16 


Calif 


Antennas 


147-72 Ave Flushing 


Abel Mfg. Co 
N. Y 


Airborne Instruments Lab 160 Old Countr 
Rd.. Mineola, N. Y 

Aircraft Armaments, P. O. Box 126, Cockey 
ville, Md 

Airtron Inc 1101 W. Elizabeth Ave., Linden 
N. J 

Alford Mfg. Co 
Mass 

Amerac Inc., 116 Topsfield Rd., Wenham, Ma 

American Electronic Labs. Inc., 641 Arch St 
Philadelphia 6, Pa 

Andrew Corp., 363 E. 75 St., Chicago 19, III 

Ansley Electronics, Inc 8 Tremont St., Meri 
den, Conn 

Barlow Electrical Mfg. C 155 E. 128 St., New 
York 35, N. Y 

Bart Laboratories, 227 Main St., Belleville 9 

j 
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299 Atlantic Ave., Boston 1 
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FEDERAL MICROWAVE—“CERTIFIED BY A WORLD OF RESEARCH” 


Before buying microwave today...look at tomorrow! 


What new types of applications will industry expect of 
microwave communication in the years ahead? 

This is a vital question for microwave buyers in this 
electronic and atomic age, when science, industry, and 
communication are moving forward so rapidly. Before the 
final decision is made there should be assurance that 
microwave techniques will keep in step... always be ready 
to interwork with progress! 

With Federal Microwave this assurance is an inherent 
part of the system...and to a unique degree. Working 
constantly in laboratories and microwave factories in 
many countries are hundreds of scientists and engineers 
of International Telephone and Telegraph Corporation... 
finding new applications for microwave ... advancing the 
capabilities and performance of associated equipment, 
such as telephone, carrier, and VHF mobile radio. 

ITa«T’s never-ending activity provides the greatest 
possible protection for today’s microwave investment... 
the finest assurance that the applications of tomorrow will 
be met by Federal Microwave ...the system whose future 
is "Certified by a World of Research!” 
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Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 KINGSLAND ROAD « CLIFTON, NEW JERSEY 
In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q 
Export Distributors: International Standard Electric Corp, 67 Broad St., New York 
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Mfg. Corp., 1440 Broadway, New York 
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AA 

Tower Construction Co., 1923 Geneva St., Sioux 

t | 


106 


Trilsch Co John [ 1310 McKinney Ave., 
Houston, Tex 

niversal Microwave 380 Hillside Ave., Hill 
side, N. J 


S. Tower Co., 219 Union Trust Blidg., Peter 
burg, Va 


Virginia Electronics Co., River Rd. at B & O RR 
D) 


Washington 16, D. C 


Waveline, Inc., Caldwell, N. J 
Western Mfg. Co., 1400 W. 22 St., Kearne 
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Weymouth Instrument Co 1440 Commercia 
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Great Neck, N. Y 
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Aero Electronics Co 1512 N. Wells St., Ct 
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Rd., Mineola, N. Y 


Airtron Inc 1101 W. Elizabeth Ave., Linden 
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American Helicopter Div Fairchild Engine & 
Airplane Corp., 1800 Rosecrans Ave., Man 
hattan Beach, Calif 

Andrew Corp., 363 E. 75 St., Chicago 19, | 

Bart Laboratories, 227 Main St., Belleville 9 


N. J 
Bird Electronic Corp., 1797 E. 38th St., Cleve 
land 


Bomac Laboratories, Salem Rd., Beverly, Ma 
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nnector Corp. of America, 3223 Burton Ave 
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Co-Operative Industries 100 Oakdale Rd 
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Demornay-Bonardi, Inc 780 Arroyo Pkwy 
Pasadena 2, Calif 
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P.O. Box 810, Fort Wayne, Ind 

F-R Machine Works, F-X-R_ Electronic & x 


Ray Div 26-12 Borough Pl., W iside 


Hycon Mfg. Co., 2961 E. Colorado St., Pasa 
dena 8, Calif } o 
V. M. Engineering, 8846 W. 47th 5st Brook 


field, Ill. E: , 
Kay Electric Co., 14 Maple Ave., Pine Brook 

N. J ; 
Kearfott Co., Western Mfg. Div., 14844 Oxnar 


st., Van Nuys, Calif 

Kennedy & Co., D. S., 432 S. Main St., Cohasset 
Mass , 

Kent Co., F. C., 64 Howard St., Irvington, N. J 

Kings Electronics Co 40 Marbledale Rd 
Tuckahoe, N. Y 

Korb Eng’g. & Mfg. Co 30 Ottawa Ave 
Grandville, Mich 

Lieco Inc., 148 Ocean Ave., Lynbrook, N. Y 

Litton Industries, 336 N. Foothill Rd > 
Hills, Calif 

Luhrs & Cc C. H., 297 Hudson St., Hacken 
sack, N. J 

Makepeace Co., D. E., Div. Union Plate & Wire 
Pine & Dunham Sts., Attlebor Mas 

Meridian Metalcraft, Inc 8739 Millergrove 
Ave., Whittier, Calif 

Model Eng’g. & Mfg. C 
Huntington, Ind . 

Narda Corp., 66 Main St., Mineola, L. | N. Y 

Nichols Products C 325 W. Main St., Moores 
town, N. J 

N. R. K. Mfg. & Eng’g. Co., 4601 W. Addison 
St., Chicago 41, Ill 

Portchester Instrument Corp., 114 Wilkins Ave 
Port Chester, N. Y 

Premier Instrument Corp., 52 W. Houston St 
New York 12, N. Y 

Prodelin Inc., 307 Bergen Ave., Kearny 

Radalab, Inc., 87-17 124th St., Richmon 


Radio Corp. of America, Eng’g. Product: Div 
Camden 2 N. J 

Ravtheon Mfa. Co., Equip. Marketing Div., 1( 
River St., Waltham, Mass 

anders Associates Inc. 137 Canal St., Nashua 
N.H 

cientific Associates, Inc 580 Virginia Ave 
N. E., Atlanta, Ga an 
pecialty Automatic Machine Corp., 88 Gerrist 
Ave., Chelsea 50, Mass 

Sperry Gyroscope Co., Great Neck, N 4 

Standard Metals Corp., 262 Broad St N 
Attleboro, Mass 

Syvivania Electric Products, 1740 Broa 
New York 19, N 

Technicraft Labs 1600 Thomaston Avé 
Thomaston, Conn : 

Telerad Mfg. Corp., 1440 Broadway, New York 
18, N. Y 
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Thompson Products, Inc., Electronics Div., 2196 


Clarkw 1 Rd., Cleveland 3, Ohio 
Titeflex, In 5( Frelinghuysen Ave., Newark 
N J 
niversal Microwave, 380 Hillside Ave Hi 
je, N. J 
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Waveguide, Inc 14837 Oxnard St., Van Nuy 
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Waveline, Inc., Caldwell, N. J 
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f Ramsey, N. J 
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Coaxial Cable 


Wire Corp., 25 Fox St., Ne 


Wire & Cable, P. O. B 
1026, Plainfield, N. J 
Aero Specialties Inc., 25 Hermon St., Worcester 


Mass 

Airborne Electronics Inc 155 1 St., Mineolc 
N. Y 

A-K Mfg. Co., 115 Northwest Hwy., Barring 
ton, Ill 

Alpha Wire Corp., 430 Broadway, New York 1 
N. Y 


American Phenolic Corp 
Chicago 50, Ill 
Anaconda Wire & Cable Co., 25 Broadway 
New York, N. Y 
Andrew Corp., 363 E. 75 St., Chicago 19, III 
iz 63 Main St., Ar 


1830 S. 54 Ave 


Ansonia Wire & Cable Co 
sonia, Conn 

Atlantic Wire & Cable Corp., 119-14 14th Rd 
College Point 56, N. Y 


Barlow Electrical Mfq Co.. 155 E. 128th: St 
, re 


New York 35 Y 

Birnbach Radi 145 Hudson St., New York 
N. ¥ 

Boston Insulated Wire & Cable Cx 65 Bay 


st Boston 25, Mass 

Brand & Co., William, North & Valley St 
Willimantic, Conn 

Burroughs Corp., Electronic Instruments Div 
1209 Vine St., Philadelpia 7, Pa 

Carol Cable Co., 190 Middle St., Pawtucket 
3 

CBC Electronics Co., 2601 N. Howard St., Phila 
delphia 33, Pa 

Chester Cable Corp., Oakland Ave., Chester 
N. Y. 


Columbia Technical Cory E. 57 St., New 
York 22, N. Y 

Columbia Wire & Supply, 2850 Irving Park Rd 
Chicago, III 


Consolidated Wire & Associated Co’s., 1635 
Clinton St., Chicago 16, Ill 

Dielectric Materials Co., 5315 N. Ravenswoc 
Ave., Chicago 40, Ill 

Electronicraft, Inc 27 Milburn St., Bronxvill 
~ N f 

Federal Electric Corp 6446 Santa Monic 
Bivd., l Anaeles 38, Calif 

Federal Telecommunication Labs., 500 Wash 
ington Ave., Nutley 10, N. J 

Federal Telephone & Radio Co., Div. of IT&T 
100 Kingsland Rd., Clifton, N. J 

Fenton C 15 Moore St., New York 4. N. Y 
eneral Insulated Wire Works, 69 Gordon Ave 
Providence, R | 

General Radio C« 275 Mass. Ave., Cambridge 
39, Mass 

Gulton Mfg. Cory 212 Durham Ave., Metu 
chen, N. J 

Hitemp Wires In 126 Windsor Ave., Mineola 
i to wa 2 

Imperial Radar & Wire Corp 
New York 60, N. Y 

Lenz Electric Mfg. Co., 1751 N. Western Ave 


1661 Boone Ave 


Chicago 47, Ill 

Microdot Div., Felts Corp., 1826 Fremont Ave 

Pasadena, Calif 

Okonite C Passaic St., Passaic, N. J 

Petroff, Peter A 127 Water St., New York 
x oT 

Phalo Plastics Corp., 25 Foster St., Worcester & 
KA 


Phelps Dodge Copper Products Corp., 40 Wa 
t. New York 5, N 


Y 
Philco Corp., C. & Tioga Sts., Philadelphia 34 


City, Conn 
Plastoid Corp., 42-61 24 St., Long Island Cit 


] N. Y 
Precision Tube Co., N. Wales, Pa 
Prodelin In 


Rego Insul 

ken , 

Rex Corp., Hayward Rd., W. Acton, Mass 

Rhode Island Insulated Wire C 50 Burnhar 
Ave., Cranston, R 

Rockbestos Products Corp., 285 Nicoll St., Ne 
Haven 4, Conn 

ome Cable Corp Rome, N. Y 

equoia Process Corp., 871 Willow St., Redwo 


Cc 307 Bergen Ave., Kearny, N 
ated Wire C 830 Monroe St., H 
N. J 


rs) 


City, Calif 

tandard Wire & Cable C 3440 Overlan 
Ave Los Anaele: 34, Calif 

iprenant Mfg. C 199 Washington St 
Boston 8, Mass 


Tensolite Insulated Wire Co., 198 Main St 
Tarrytown, N. Y 


Transradio Ltd 138a Gromwell Rd., Londor 


W 7, England 


Plastic Wire & Cable Corp., E. Main St., Jewett 
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TERMALINE-THRULINE Coaxial Line Instruments 


= >A » — TERMALINE Direct-Reading RF Wattmeters 30 mc-500 mc; 50 ohms; “2 W-5 KW—Load Type 
: THRULINE Direct Reading RF Wattmeters 25-1000 mc; 10-500 watts—‘Thru” Type 


TERMALINE Wattmeters 


The TERMALINE wattmeter is a direct-reading, absorption 


Freq Max 
type instrument for simple, fast and accurate power Model Range Power Ranges Scales Input Connector 
measurement of transmitters operating between 30 mec | 
and 500 mc. With the TERMALIN : es ' 
€ E coaxial load resistor 611 | 30-500 me | 60 W 2 \ Female N Takes 
dissipating all power applied, a crystal voltmeter circuit (0-60 UG-21/U plug 
built into the input connector of the wattmeter feeds a (0-20 
dc meter which is calibrated directly in RF watts 612 | 30-500 me 80 W e { 0-80 ve2l U sa 
Accuracy of 5% of full scale or better is assured. Model aa 
611 is the commercial version of the Army-Navy ME- 67 | 30-500 me | 500 W 3 0-100 
11/U RF wattmeter, widely used by all government {0-500 Content. Adapter 
= f to UG-2 U sup 
services. Most transmitter manufact e - 2500 W 0-100 | 
e e r nufacturers use the TER 67C | 30-500 me (Water 3 1 e-500 plied Available 
MALINE wattmeter for production and field test work cooled) (o-2500 accessories: RG-1 
and recommend it to maintain performance 5000 w pon sg re 
Frequency Renge 30 to 500 mc. (See Table 824 30-220 me — l 0-5000 W ters to rigid lines 
Power Range 12 watt to 5000 watts 
Impedance 50 ohms Special scale Model 61 for low powers such as 0-1 
Accuracy 5% of full scale. VSWR less than 1.1 0-5 watts also available. 


TERMALINE-Coaxial Terminations 90 ohms —_Sw.-2500w. 


: M ‘ Useful Max = 
The Termaline coaxial load resistor is de oon Max. Power Freq. Range VSWR Input Connector 
signed to have a constant 50 ohm im > 
pedance over a wide frequency range. Its 80-F 5 Ww 0-4 KMC 1.2 Type N Female 
unique design puts reactance to work and 
produces an almost purely resistive load 80-M A 0-4 KMC 1.2 Type N Male 
with little or no sensitivity to frequency 80A ; _ 
change. The active power dissipating por 20 W 0-500 MC 33 Type N Female 
tion is the outer surface of a cylindrical 81 50 W 
film-type resistor, which forms the center 7 0-4 KMC 1.2 Type N Female 
conductor of a special self-terminated co 81B 
MODEL 81 axial structure 80 W 0O—4 KMC 1.2 Type N Female 
Major use is as a dummy load for high frequency transmitters 82 500 w* 0-3 KMC 1.2 Coplanar. Adapter to UG-21/U 
Being non-radiating, adjustment of transmitters can be made BOA 500 W connie’ pene oe ag Si Se 
without violation of FCC rules. Thousands are now being used in = 2 0-3 KMC 1.2 RO17 and RG-19 Gable assem 
military equipment. It is incorporated as standby in many com ‘ ‘ain p blies, adapters to rigid lines 
mercial transmitters and as a test load 62¢ 2500 W 0-3 KMC 1.2 " 
* At max rating fan necessary ** Water cooled 


COAXWITCH — Coaxial Selector Switch Model 43 Thruline DIRECTIONAL WATTMETER 


MODEL 74 
+ Single Coaxial Circuit ER FREQUENCY RANGE, MEGACYCLES 
Six Positions Reads Directly oes 25— 50—- 100- 200— 100— 
MODEL 718 60 me | 125 me | 250 me 500 me | 1000 me 
Single Coaxial Circuit a> WATTS FORWARD 10 W 10 W 10 W 10 W 10 W 
Eight Positions i : a f ; 
» WATTS REFLECTED dm} 25 W 25 W 25 W 25 WW 25 Ww 
Pa : ms = 
P  — 50 W 0 W 90 W OW 
ae n° . » «2-90 50 Ohm 100 W | 100 W , 100 Ws 100 W~= 100 W 
nen & 4 250 W 
% (nes 500 W 500 W_ | 500 W 
MODEL 72R MODEL 72-2 e~ Coaxial L 
Two | Two Note ELEMENTS | 
Coaxial Circuits Coaxial Circuits The Thruline Wattmeter is a direct nower and ff ney we | 
wy — meen reading wattmeter designed for in- Thus: Ele t ‘ 
{ q ) p ‘ we nf | 
ae : . ots Bier sertion between transmitter and an- re rdering 
This is a 50 ohm switch for use in coaxial circuits. Characteristic tenna or load resistor. It provides a | 
impedance is maintained through all switch details and low stand- simple, accurate means for measuring The entire instrument is housed in a rugged } 
ing wave ratios result. In VSWR, switch is comparable and as power into the load or power reflected ast aluminum case equipped with sockets for 4 
good as the connectors and cable with which it is used by this load. Full scale power range Xtra elements and with a carrying strap ' 
Type N female connectors are standard on all models to receive and frequency range are determined P ae ag 1 PO pe a mal N oF i 
UG-21/U series plugs. Adaptors may be used to enable switch to by the selection of plug-in elements — : er i 
be used with other cable and connectors as shown in the table See 


LOW PASS RF FILTERS low thru pass band. Rugged construction thruout assures 
Suppression of low order har- reliability. All are of 50 ohms impedance and are reversible 
monics in VHF and UHF transmitters may be handled thru with equal results. Attenuation in pass band is less than 


use of these filters. Insertion loss and VSWR are very 15 db and in stop band 40 db or better is realized 
MODEL PASS BAND STOP BAND MAX. POWER VSWR CONNECTORS : 
522 0-400 MC 500-2000 MC 150 W 1.35 One male and one female N 
819-1200 0-1200 MC 1900-4000 MC 100 W 2 to l One male and one female N 
819-7 0-1200 MC 1800-4000 MC 3.5 KW 2 to l Copianar. For use with Models 67 and 67C 


” 


BIRD ELECTRONIC CORPORATION 


1797 East 38th Street Cleveland 14, Ohio Express 1-3535 


i 
MODEL 522 | 
/ 
| 


Van Groos, 14515 Dickens Street, Sherman Oaks, Calif. 


RON MERRITT CO., Seattle, Wash. 
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Dunn Ena‘a. Associate 11 Windsor St.. Can 
bridge 39, Mass 
Engineering Associate 434 Patterson Rd 
Dayton 9, Oh 
Espey Mfg. C t New York 2] 
N. Y 
F-R Machine Work F-X-R Electronics & X-Ray 
Div., 26-12 Borough PI., Woodside 77, N. Y 
». W. Associates, Box 2263, El Segundo, Calif 
Kearfott C Western Mfg 14844 Oxnard 
St., Van Nuys Calif 
King Electronic C 4 Marbledale Rd 
Tuckahoe, N. Y 
Kings Microwave ( 119 Main St New R 
chelle, N. Y 
Kingston Products Corp., 1412 N. Webster St 
Kokor Ind 
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Litton Industries, 336 N. Foothill Rd., Beverly 
Hills, Calif 
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Narda Corp., 66 Main St., Mineola, N. Y. 
Parts Producing Corp., Manhattan Div 186] 
> Ave., New York 28, N. Y 


Premier Instrument C« 


rp 52 W. Houston St 
New York 12, N Y 
Radiation, Inc., Box Q, Melbourne, Fla 
Raytheon Mfg. Co., Equip. Marketing Div., 100 
River St., Waltham, Mas 
Sanders Associates, Inc., 137 Canal St.. Nashua 
N.H 


chutter Mfg. Co., Carl W 80 E 
Hwy., Lindenhurst, N. Y 
Selectar Industries, Inc., 3100 
Brooklyn 35, N. Y 

Sperry Gyroscope Co., Great Neck, N. Y 

Stavid Eng’g Highway 22. Plainfield, N. J 

Telerad Mfg. Corp., 1440 Broadway, New York 
1 N Y 

Technicraft Lab Thomaston-Waterbury Rd 
Thomaston, Conn 


Montauk 


Ocean Parkway 


Universal Microwave Corp 380 Hillside Ave 
Hillside, N. J 

Vectron, Inc., 1611 Trapelo Rd 
Mas 

Waveline, Inc., Caldwell, N. J 

Weston Labs. Inc., Box 407, Littleton, Mass 

Neymouth Instrument Co 1440 Commercial 
St., E. Weymouth 89, Mass 

Wheeler Laboratories, Inc., 122 Cutter Mill Rd 
Great Neck, N. Y 


Waltham 4 


Amplifiers 


Air Associates, Inc 511 Joyce St., 
N. J 

Airborne Instruments Lab., 160 Old Country 
Rd., Mineola, N. Y 

Amerac Inc 116 Topsfield Rd., 
Mass 

Atlas Precision Products Cc 
Philadelphia 24, Pa 

Bruno-New York Industries, 460 W. 34 St., New 
York 1 N Y 

Budelman Radio Corp 375 Fairfield Ave 
Stamford, Conn 
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Nuys, Calif 
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st., Meriden, Conn 
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New Rochelle, N. Y 
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Federal Telephone & Radio Co., Div. of IT&T, 
100 Kingsland Rd., Clifton, N. J 
F-R Machine Works, F-X-R Electronics & X-Ray 
Div., 26-12 Borough Pl., Woodside 77, N. Y. 
General Electric Co., Broadcast Equip. Com- 
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ise, N. Y. 
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30 Ottawa Ave., 


Santa Monica, 


Maxson Corp., W. L., 460 W. 34 St., New York 
Pe... ae 
Midwest Eng’g. Devel. Co., 3648 State Line 


Kansas City 3, Kans 

Polarad Electronics Corp., 43-20 34 St 
Island City 1, N. Y 

Premier Instrument Corp., 52 W 
New York 12, N " 

Radio Eng’g. Labs., 36-40 37th St., Long Island 
City 1, NY 

Raytheon Mfg. Co., Equip. Marketing Div., 100 
River St., Waltham, Mass 

anders Associates Inc., 137 Canal St., Nashua, 
N. H 

perry Gyroscope Co., Great Neck, N. Y 

Standard Electronics Research Corp., 2 East End 
Ave., New York 21, N. Y 

Stanford Labs., 1661 Broadway, Redwood City 
Calif 

tavid Eng’g., Highway 22, Plainfield, N. J 

Telemarine Communications Co., 3040 W. 21 
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5. N. Y¥ 

Transmitter Equipment Mfg. Co., 35 Ryerson 
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Mass 

arian Associates, 611 Hansen Way, Palo Alto 
Calif 

Vectron Inc., 1611 Trapelo Rd., Waltham 54, 
Mass 


Virginia Electronics Co., River Rd. at B & O 
R. R., Washinaton 16, D.C 

Waveline, Inc., Caldwell, N. J 

Weston Labs., Inc., Old Littleton Rd., Harvard 


White Electron Devices, Roger, 12 W. Island 
Rd., Ramsey, N. J 

Wright Eng‘g. Co 180 E. Calif. St Pasadena 
1, Calif. 


Measurement & Test Equipment 


Aero Electronics Co 
10, Il 

Aermotive Equip. Corp 1632 Central St. 
Kansas City 8, Mo 

Airborne Electronics Co., Hangar #6, Metro 
politan Airport, Van Nuys, Calif 

Airborne Instruments Lab., 160 Old Country 
Rd., Mineola, N. Y 

Aircraft Armaments, P. O. Box 126, Cockeys 
ville Md 

Amerac Inc 116 Topsfield Rd 


1512 N. Wells St., Chicago 


Wenham 
Mass 
American Radio Co., 445 Park Ave., New York 
Ze, WY. 


Bird Electronic Corp., 1797 E. 38th St., Cleve 
land 14,0 


Bogart Mfg. Corp 315 Seigel St Brooklyn 
6,N. Y 


Bomac Laboratories, Salem Rd., Beverly, Mass 

Bruno-New York Industries, 460 W. 34 St., 
New York 1, N. Y 

Budd-Stanley Co., 43-01 22nd St., Long Island 
City N.Y 

Budelman Radio Corp 
Stamford, Conn 

Byron Jackson Co 
dena 3, Calif 

Cal-Tronics Corp 
Angeles 45, Calif 

Canoga Corp 5955 Sepulveda Blvd Van 
Nuys, Calif 

Cascade Research Corp., 53 Victory Lane, Los 
Gatos, Calif 

Central Research Labs., Red Wing, Minn. 

Century Electronics, Div. Century Metalcraft 
Corp., 14844 Oxnard St., Van Nuys, Calif 

Cc. G. S. Labs. Inc., 391 Ludlow St., Stamford, 
Conn 

Chemalloy-Electronics Corp 
Santee, Calif 

Color Television, Inc 
San Carlos, Calif 

Colortone Electronics, Inc., 


375 Fairfield Ave 
2010 Lincoln Ave., Pasa- 


11307 WHindry Ave Los 


Gillespie Airport, 
973 E. San Carlos Ave., 
200 Frank Rd., 


Hicksville, L. I., N. Y 

Cubic Corp., 2841 Canon St., San Diego 6 
Calif 

Decade Instrument C< Box 153, Caldwell 
N. J 


Kh j 


DeMornay-Bonardi, Inc., 780 S. Arroyo Pkwy 
Pasadena, Calif 

Diamond Microwave Corp 7 North Ave 
Wakefield, Mass 

Douglas Microwave Co., 11 Beechwood Ave 
New Rochelle, N. Y 

Eldico of N. Y. Inc., 70-72 E. 2nd St., Mineola 
We a. eb 


Electro Impulse Lab., 62 White St., Red Bank 
N. J 


Electron-Radar Products, 104] N. Pulaski Rd 
Chicago 51], Ill 

Elk Electronic Labs., Inc., 333 W. 52 St., New 
York 19, N. ¥ 
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Blvd., Bayside 61, N 

Engineering Associates, 434 Patterson Rd 
Dayton 9, Ohio 

Espey Mfg. Co., 528 E. 72nd St., New York 
4 ee ee 
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Farnsworth Electronics Co., Div. IT&T Corp 
P. O. Box 810, Fort Wayne, Ind 

Franklin Electronics, 415 W. Pike St., Phila 
delphia 40, Pa 

F-R Machine Works, F-X-R Electronics & X-Ray 
Div., 26-12 Borough PI., Woodside 77, N. Y 
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Boston 15, Mass. 
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Electronic Park, Syracuse, N. Y. 
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Cambridge 39, Mass 
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Angeles 25, Calif 
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6, Calif 

G & M Equip. Co., 7315 Varna Ave., No 
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G. W. Associates, P. O. Box 2263, El Sequnao 
Calif 

Hazeltine Electronics Corp., 58-25 Little Neck 
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Hewlett-Packard Co., 275 Page Mill Rd., Pal 
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Impedance Inc., 9 Alan St., Farmingdale, L. | 
NN; ¥ 


Kahn & Co., 541 Windsor St., Hartford 1, Conn 
Kay Electric Co., 14 Maple Ave., Pine Brook 
N. J 


Kearfott Co., Western Mfg. Div 
St., Van Nuys, Calif 

Kings Electronics Co., 
Tuckahoe, N. Y 

Laboratory for Electronics, 75 Pitts St., Boston 
14, Mass. 

Lambda-Pacific Eng’g. Co., P. O. Box 105 
Van Nuys, Calif 

Levinthal Electronics Products, Inc., 2821 Fair 
Oaks Ave., Redwood City, Calif. 

Litton Industries, 336 N. Foothill Rd., Beverly 
Hills, Calif. 

Lux Industries Inc., 
2a; We Uc 

Manson Labs., 207 Greenwich Ave., Stamford 
Conn. 

Marconi Instruments Ltd., 23 Beaver St., New 
York 4, N. Y 

Maxson Corp., W. L., 460 W. 34 St., New York 
i ee 

Meridian Metalcraft Inc., 
Ave., Whittier, Calif. 
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N. J 
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40 Marbledale Rd 


38 Argyle Park, Buffalo 


8739 Millergrove 


Mico” Instrument Co 80 Trowbridge St 
Cambridge 38, Mass 

Microlab, 71 Okner Pkwy., Livingston, N. J 

Microwave Associates, 22 Cummington St 
Boston 15, Mass. 

Midwest Eng’g. Devel. Co., 2648 State Line 
Kansas City 3, Kans 

Model Eng’g. & Mfg. Co., 50 Frederick St 
Huntington, Ind. 

Narda Corp., 66 Main St., Mineola, L. I., N. Y 

New London Instrument Co., Inc., 82 Union 
St., New London, Conn 

Northeastern Eng’g. Corp., S. Bedford St., Man 
chester, N. H. 

Northeast Scientific Corp., 617 Concord Ave 
Cambridge 38, Mass. 

Omega Labs., Box 466, Billercia, Mass 

Pacific Mercury TV Mfg. Corp., 5955 Van 
Nuys Blvd., Van Nuys, Calif. 

Phebco Inc., 3640 Woodland Ave., Baltimore 
15, Md. 


Philco Corp., Government & Industrial Div 
4700 Wissahickon Ave., Philadelphia 14, Pa 

Pitometer Log Corp., 237 Lafayette St., New 
York 12, N. Y. 

Polarad Electronics Corp., 43-20 34 St., Long 
Island City 1, N. Y. 

Polytechnic Research & Development, 202 
Tillary St., Brooklyn 1, N. Y. 

Precision Associates, 354 Cumberland St 
Brooklyn 38, N. Y. 

Premier Instrument Corp., 52 W. Houston St 
New York 12, N. Y. 

Press Wireless Laboratories, 25 Prospect PI 
W. Newton 65, Mass. 

87-17 124th St., Richmond 


Camden 2, N. J. 
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A NEW LINE OF 
BROADBAND MICROWAVE 
COMPONENTS 


MICROWAVE TEST ANTENNAS 


Covering 1,000 to 26,600 mc. Rugged, portable units built espe- 
cially for field intensity measurements, antenna pattern recording, MODELNo. FREQUENCY RANGE MAX. VSWR 
leakage measurements and other communications use. Supplied A-L 1,000 to 2,300 mc 
A-S 2,150 to 4,600 mc 
complete with tripod mount, adjustable pan head, and convenient AR 4°450 to 8000 me 
Carrying Case. a ue See =. A-X 7,850 to 12,400 mc 
Each of these Polarad test antennas is highly directional with A-KU —12,400 to 18,000 me 
excellent front to back ratio, and is supplied with flexible wave- A-K 18,000 to 26,000 me 
guide or coax couplings 


BROADBAND-PASS FILTERS 


Covering 650 to 13,000 mc. These Polarad Broadband-Pass filters ae ge eg 
are the first of their kind commercially available. They feature F 1100 1,100 — 2.200 mc 
sharp skirt selectivity and low pass band insertion using standard F 1800 1,800 — 3,600 mc 
50 ohm co-axial connections. Curves showing typical bandpass F 3500 3,500 — 7,400 me 

a : F 6100 6,100 — 13,000 me 
characteristics are available on request. 


MICROWAVE WAVEMETERS 


Covering 500 to 4000 mc. Precision, adjustable, cavity-type meters 

designed for measuring frequency with + 0.2% accuracy over the 

range 500 to 4000 mc. Each meter in the series has a 2:1 fre- a gry A pore 
quency range. Specific frequency metering is accomplished by 1,000 — 2'000 mc 
adjustment of micrometer head until a dip of at least 20% in 2,000 — 4,000 mc 
output occurs when input or output impedance is nominal 50 ohms. 

Micrometer head readings are easily converted to frequency by 

using calibration chart furnished with each instrument. Utilizes 

Type “N’ coax connectors. 


MICROWAVE ATTENUATOR—Model SI) 


Covering 4,000 to 12,400 mc. A continuously variable, stub-tuned, SPECIFICATIONS: 
mutual inductance attenuator (waveguide beyond cut-off) designed [reaueney Range: —& to 12.4 kme 
for external use in making microwave measurements with spec- Attenuation Range: 130 db 
trum analyzers, signal sources, receivers and for power measure- Minimum Insertion 
ments. The Model SiJ can be used as a standard calibrated attenu- Loss: ye rhaemrengees heath 
, : . aos p pending on frequency. 
ator; for circuit protection; or for monitoring and measuring. It 
will insure RF circuit isolation. It may be used to convert signal 
source or laboratory oscillator into a signal generator. 


ies Se 


Sa SS 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 


five) @-\-7-\>) ELECTRONICS CORPORATION 


tin ceiKe's: 43-20 34th STREET * LONG ISLAND CITY 1, N. Y. 


a CE a ES 


REPRESENTATIVES + Albuquerque + Atlanta + Baltimore + Boston + Buffalo - Chicago + Dayton + Englewood + Fort Worth + Los Angeles +» New York 


Philadelphia + San Francisco + Syracuse * Washington, D.C. + Westbury - Winston-Salem + Canada, Arnprior, Toronto—Export: Rocke International Corporation ; 


TELE-TECH & ELECTRONIC INDUSTRIES * November 1955 For product information, use inquiry card on last page. 109 


KA 
rt 
hit F< 
ht Er 

f 
AAs. 
H 
f tanle 
f 
A KA 
rnin 
f 
f 
A ketic 
KA 
r 
f f 
f KA 
Har f 
» Elect 
k fott 
} ; 
Kin f 
eet egy” 
KA 
Ne eres En 
Huntir 
r ] 
[ , f 
t nr 
r y 
f tcheste 
Port Ch 
Premier 
nN 
Yew 1 
ds | tT r 
f tr ry 
[ 
R 
fh r 
Technicr 


TELE-TECH & ELECTRONIC INDUSTRIES * 


x AA + ' r t A 
€ T N 
Aicrowave Cory 36 H A 
¢ Trape Rd., Walthan 4 
KA 
| 4 r r ? t 
Caldwell. N 
r ie] ] Metror tan A 
k ~. AAA 
r f x 4 7 ttletor KA 
r ‘ f Ay é 
f f —, 
Components, Filters 
nament f Rox ¢ k 
lé Topsf R Wenhar 
2 f rs t k } 
rch Lat 49 Ed n ft Newark 
+ 4 +} t Hial r 
€ & 4 nd t Lor | r 
J Y 
nc $ Lincoln A f 
lif 
} ) pu 1 Blvd., Van Nu 
f R Redw t 
he nion Ir ) E. Keefe 
waukee |, W 
r hone & Electric Cort Britanr 
Q4 Canor + ‘ / 
\ Bonar In Q Arroyo Pkw 
f f 
M wave Cort 7 North Ave 
1, Ma 
Aicrowave C 1 Beechw A 
b € N Y 
t 4 N th t Pt 
' | ” ce Bho 
| N Y 
tror 7 2 Atol! Ave N W 
f 
Work ep a: ctror a eS 
Borough f WwW { N 
k Page M R f 
691: I lorad t. Fe 
f 
Western Mfa v.. 14844 Oxn 
Nuy Calif 
f t 904 23rd St nior 
tror ( 4 Marble f 
t Y 
4 ean ‘ Lynbrook baw 
A wann Ave Alexandria 
A Meta $+ P Q729 MA r 
} tt + 
A kine Pkwy Livingston, N 
66 M n + Mine | N 
entif rr 6] r r A 
i 
Q KA 
€ t r [ 4 4 + 
; 7 oy 
nstrument Corp., 114 Wilk A 
' P ruiment P W Houstor t 
, Beraen Ave Kearny. N 
, 87-17 124tt t Richmond H 
f Ame En Pr t 
r 
> hA¢ ( PETE Morket . 
+ YW a +r ry Moa 
A ciates Inc Lor < } t 
N.#H 
r pe Co., Great Neck, N. Y 
t 1. C Highway 22, Plainfield, N 
T ft Labs 1600 Thomaston A 
ton, Conn 
T Mfa. Corp 144 Br y Ne 
5, ™. 
, > 
rsey Cit . 
Microwave, 38 H le Ave t 
r Caldwell, N J 
\ h | C 1440 Commer 
w Mas 
V La 122 Cutter M R 
N k. N. Y 
A Er ee. 18 E. California 
n Calif 
Components, Couplers 
ectronics C 1512 N. We 


netrur nt f nt Rd 
hA 
tron Ir Elizabeth A nden. N 
ratorie alem Rd Beverly, Ma: 
tanley C 43-01 22nd St., Long Island 
. h 
Ly 
r } rf 955 Sepulveda £ 1., Van Nuy 
f 
A ' n + in Dieg é 
Mornay-Bonard f g Arroyo Park 
Ww f idena 2 lif 
Nor Microw é re 7 N th Ave 
Nak of . Be 
3 M y Reect Y ts 
rnsvy th & tror IT&T Cort 
f F t \ ne Ind 
Ma ¢ k F XR Ele tron X-Ray 
¢ E h f WwW side r ™. ¥ 
Hewlett-F kar Page M Rd. Pa 
Alt | ft 
Kearfott C Western Mfg. Div 14844 Oxnard 
t v 4 N 4 f 
Kin Electron C 4 Marbledale 
T kahoe N. Y 
Kort Er | & Mfg Ottawa Ave 
ror , F Mich 
Pacific Eng’g. C F ). Box ] Van 
r alif 
r 148 Ocean Ave Lynbr k, N. Y 
tton Industries, Component Div 336 N 
F tt Rd., Beverly Hil Calif 
y Ox C. H., 297 Hudson St., Hacken 
Ick N 
Mer r Metalcraft Inc 8739 Millergrove 
Ave Whittier, Calif 
Mode Eng’g. & Mfg. C Frederick St 
Huntinator In 
Narda Corp., 66 Main St., Mine 1,N.Y 
N. R. K. Mfg. & Eng’g. C 4601 Addison 
t t 41, | 
19 | 
f vtechn Research & Deve e 202 Tillary 
t Br klyn N Y 
rtchester Instrument Corp., 114 Wilkins Ave 
rt hester, N Y 
Pren nstrument Corry 52 W. Houston t 
New York | N. Y 
R Ir 87 7 124th t Richmor 
N T 
A ite Inc 13 Canal t 
hua, N. H. 
entif A ite ) Virginia Ave N. £ 
erra Ef tron Cort 1050 ‘Brittan e 
r f 
per pe C€ Great Neck, N. Y 
Techr itt Labs 160 Thomaston Ave 
i ton. Conr 
T Mfg. Corr 144 Broadway New 
\ a N T 
AA wave Cort Q/ H le Ave 
P r 
Waveg lr 14837 Oxnard St., Van Nuy 
7 i, | 
r ir 4 IWE ‘ 
tor at t Box 4 ISS 
Vi t at Ir 12 C Great 
N K N T 
jht Eng’g. C 180 E. Calif t., Pasadena 
f 
Wr Country 
Mir mM. 8 
r WwW. E eth Ave Linden 
f t Corr 197 & th t Cleve 
tanle 4 ] n t Long Island 
[ 4 non t in Diego é 
+ 
J nayv-f Cort 8 Arroyo Park 
w Pasa na z;.% t 
imond M wave Cort 7 North Ave 
kef Mag 
J } Microwave C ] Beechw | € 
New Roche N Y 
F Machin Nork F-X-R Electronics & X-Ray 
26-12 f igh Pl., Woodside 77, N. Y 
Hermetite Cory 702 Beacon St., Boston | 
KA 
jewlett-t ' Page M Rd Pa 
A + 4 + 
Kearfott Western Mf 14844 Oxnard 
t., Van N Calif 
King E tron '® 4 Marbledale Rd 
T kak N Y 
Kor En & Mfg Ottawa Ave 
¥ KA ¥ 
P | 48 an Ave., Lynbrook, N. Y 
McM n industria rf brownvilile Ave 
wich, Ma 
MA in Metalcraft In 3739 Millerarove 
Ave Whittier, Calif 
Microlab 71 kner Pkwy., Livingston, N. J 
Mode En & Mf C : Frederick t 
Huntingtor Ind 
Narda Corry 66 Main St., Mineola, N. Y 
New London Instrument C 82 Union St 
New London, Conn 
Nichols Products C 325 W. Main St., Moores 
ton, N. J 
N.R_-K Mfaq. & Eng‘g. C 4601 W Add n 
t., Chicago 41, Il 


(Continued on page 116) 


November 1955 


AUTO-CAL 


e AUTOMATIC FREQUENCY CALIBRATOR 


™ 


CONCEIVED and DEVELOPED BY 


Only the AUTO-CAL can: Mnpin of Inkeguly 
a 


AUTOMATICALLY Calibrate over 1000 Frequencies | 
T in ONE HOUR! and SIMULTANEOUSLY | 


UTOMATICALLY Type these Frequencies on CALIBRATION DATA CARDS 


The LO RAL AUTO-CAL has slashed 


CALIBRATION and RECORDING TIME by 
533% within an accuracy of .005% : 


Ouly LORAL uas tre AUTO-CAL! : 


Dept. T-11 


for CALIBRATION or RECALIBRATION of FREQUENCY METERS — Military, Industrial or Commercial — is solicited! 


LORAL. ELECTRONICS CORPORATION 


794 EAST 140th STREET ; NEW YORK 54, N. Y. 
Serving in AVIONICS ¢ AIRBORNE NAVIGATIONAL EQUIPMENT © COMMUNICATION SYSTEMS © RADAR EQUIPMENT e TEST EQUIPMENT 
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_. selenium 
— rectifiers 


- 


Four output ratings from 65 to 150 milliamps, and 
a choice of three terminal styles, are now avail- 


TERMINAL TYPES 


TYPE 


DESCRIPTION 


DETAIL DRAWING 


able from Federal to meet your printed circuit 
requirements. 

The new terminal designs cut your assembly EY 
and soldering costs... permit rapid automatic or 
manual insertion into printed circuit boards. 


Square Tipped —for light- 
gauge printed circuit boards 
up to 1/16” thick. 


Terminal shoulder stops keep the rectifier plates 
off the board. Result: rectifier cooling is im- 
proved and extra board area is freed for additional Db 
printing! 

And, as with all Federal selenium rectifiers, you 


Snap-In—for 1/16” printed 
circuit boards subject to 
vibration or inversion. Termi- 
nals lock rectifier in place. 


al- o|- 
= 


can count on their long life, high output voltage, 
low temperature rise, excellent humidity resist- 
ance, and UL acceptance. C> 


Tapered —for maximum ease 
of insertion in heavy-gauge 
printed circuit boards up 

to Ye" thick. 


FEDERAL PRINTED CIRCUIT RECTIFIERS 
FTR No. 1266 1279 1265 1308 1444 1357 1297 1445 1400 1383 1494 1495 
DC Output ma (maximum) 65 65 65 65 65 75 75 75 100 100 100 150 
AC Input V (rms maximum) 130 130 130 130 130 130 130 130 130 130 130 130 
Terminal Type A B A B iS A B Cc A B B B 


For more information on Federal Printed Circuit Rectifiers 
phone NUtley 2-3600, or write Dept. F-966. 


Federal printed circuit rectifiers can be designed for your 
application in ratings up to 195 volts AC and 600 milliamps DC 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, N. J. 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 


112 For product information, use inquiry card on last page. 
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ae & 


SOUNDCRAFT 


NOT JUST EVERYONE! Plus 100 is meant for 
the tape recorder user who knows how to handle his 
equipment. Plus 100 is delicate, requires careful 
handling. But you get rich rewards in sound and extra, 
extra length of play. Buy Plus 100 from your dealer. 
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REEVES SOUNDCRAFT CORP. 


10 East 52nd Street, New York 22, N. Y. 


For product information, use inquiry card on last page 
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Crrallt 


in size and cost 


Big 


in performance 


TAPE RECORDER 
MICROPHONE 


Here's a new standard for high fidelity 
convenience ... for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni-directional 
pick-up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 


Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only 3% x 2% x 
‘4 inches in size... can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick-up such as con- 
ference recording. 


Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
pick-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
available with RCA type or miniature 
phone plugs. 


For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 


full vision... 
full sound... 
where fidelity 
speaks for itself! 


microphone 
company 
370 South Fair Oaks Ave., Pasadena 1, Cal. 


AN ELGIN NATIONAL WATCH 
COMPANY AFFILIATE 


114 For product information, use inquiry card on last page. 


4 News of MANUFACTURERS’ 7 


REPS 


REPS WANTED 


Microwave component design and as- 
sembly org. is seeking west coast and 
southern representation. (Ask for 
R-11-1) 


Test equipment manufacturer wants 
representation in all areas except: N.Y., 
Ohio, and Canada. (Ask for R-11-2) 


High Definition Closed Circuit TV Cam- 
era with sound channel. Manufacturer 
seeks representation on exclusive terri- 


torial basis. (Ask for R-11-3) 


Elgin National Watch Co. has named 
the Heimann Co. of Minneapolis, Minn. 
representatives of Advance Relay Co., 
Burbank, Calif., an Elgin electronics 
subsidiary. The firm will handle both 
industrial and distributor accounts in 
the Minneapolis area as well as North- 
ern Wis., and North and South Dakota. 


Radio Condenser Co., Camden, N. J., 
has appointed Gerald M. Moch engi- 
neering Rep for the N. Y. territory. 


Welwyn International, Inc., 3355 Edge- 
cliff Terrace, Cleveland, O., designated 
the Newhope Corp., 6 East 39th St., 
N.Y.C., as sales reps in the Metropolitan 
N.Y.-N.J. and surrounding areas. 


The Automatic Switch Co., Orange, 
N.J., has announced the following ap- 
pointments: Pierre Lenmark Co., 2295 
Univ. Ave., St. Paul, Minn., as ASCO 
rep in Minn., North and South Dakota, 
and western Wisc. Also Control Spe- 
cialty Corp., 1515 Spring St., Houston, 
Tex., and Moody-Price, Inc., Baton 
Rouge, La., as stocking distributors of 
ASCO solenoid valves. 


Dale Products, Inc., Columbus, Neb., 
has named CG Electronics, 305 Dallas, 
N. E., Albuquerque, N.M., as the com- 
pany’s rep in Ariz. 


General Precision Laboratory Inc., 
Pleasantville, N.Y., has made the fol- 
lowing appointments of sales reps. for 
GPL’s TV industrial TV camera PD- 
150 and assoc. industrial TV equip: 
Technical Instruments, Inc., 971 Main 
St., Waltham, Mass.; W. A. Brown, & 
Assoc., Inc., 3610 Mt. Vernon Ave., 
Alexandria, Va.; Hugh Marsland & Co., 
6405 N. Calif. Ave., Chicago, IIl.; and 
J. Y. Schoonmaker, Co., 2011 Cedar 
Springs, Dallas, Tex. 


Ward Paden Co., Jefferson City, Mo., 
has established a Kansas City office 
under the direction of A. J. Lutz, at 
7419 Riggs Lane, Overland Park, Kan. 


Federal Tool Engineering Company, 
Cedar Grove, N.J. announces the ap- 


pointment of the Sullivan-Cassimus Co., 
110 W. Pico Blvd., Los Angeles, and 651 
Folsom St., San Francisco, Calif. as West 
Coast rep. 


Planet Sales Corp., Bloomfield, N.J., 
has named two new reps: Norman A. 
Chezek, 18 Ferncliff St., Clifton, N.J., for 
the up-state N.Y. area, and Arthur M. 
Harris, 210-02 43rd Ave., Bayside, L.L., 
for met. N.Y. and northern N.J. 


Perkin Engineering Corp., 345 Kansas 
St., El Segundo, Calif., has recently 
appointed the Gerald Leeds Co., 12 
Crampton Lane, Great Neck, LI, as 
manufacturer’s rep for N.Y., western 
N.J., and Fairfield County, Conn. 


Nosco Plastics, Inc., Erie, Pa., has 
named Craig C. Waldbillig as technical 
sales rep. From his offices at 1860 Milden 
Rd., Columbus, O., Mr. Waldbilling will 
cover QOhio, Indiana, and _ northern 


Kentucky. 


Regency Div. of I.D.E.A., Inc., Indian- 
apolis, Ind., has appointed five new 
reps. to handle their all-transistor 
pocket radio line. J. Joe Donovan Co., 
Boston, Mass., for New England; Ungar 
and Co., St. Louis, Mo., for Ark., Mo., 
Kan., Neb., and Okla.; W. R. Frenell 
Co., Grand Rapids, Mich., for Mich. and 
northern Ind.; and The Bob Cox Co., 
Englewood, Colo., for Colo., eastern 
Mont., Idaho, Wyoming, and _ Utah. 
F. W. Moulthrop Co., San Francisco, 
Calif., takes over the northern terri- 
tories of Calif. and Nevada for Regency. 


Magnetic Shield Div. of the Perfection 
Mica Co., Chicago, Ill. announces the 
designation of Thomas J. Griffin and 
Peter N. Hensel as full-time reps with 
offices at 331 Columbia St., Utica, N.Y., 
and 70 East 45th St., N-Y.C. 


Price Electric Corp., Frederick, Md., 
has named Emory Design and Equip- 
ment Co., 404 Dexter Ave., Birmingham, 
Alabama, their sales rep for the Fla., 
Ga., Ala., Miss., and eastern Tenn. area. 


Pyramid Electric Co., North Bergin, 
N.J. has appointed William Meily, 4017 
S. Garrison St., Ft. Wayne, Ind., as the 
firm’s industrial rep in Ind., Ky., and 
Mich. 


Met. N. Y. Parts Jobbers and Reps 
staged their first 3-day conference at 
the Concord Hotel, Kiamesha Lake 
N. Y., last month. The program included 
a business meeting, golf tournament 
and other special events. It will be held 
annually, hereafter. 


Color Television Inc., San Carlos 
Calif., has appointed the V. A. Snyder: 
Co., Inc., as sales reps in eastern Pa 


Del., N. J., and met. N. Y. 
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TEST EQUIPMENT 


AMPLITUDE vs FRE- 
QUENCY. Check wide 
band coaxial cables, mi- 
cro-wave links, individ- 
yal units and complete 
TV systems for frequency 
response characteristics 
without point fo point 


checking of sweeP gen- 


erator—Model 1070-BR. 


Determine 
smears, 
quency 


mismatc 
in’ TV 


Sin? Square 


DIFFERENTIAL PHASE 
VS. AMPLITUDE. Check 
for ability of system to 
transmit color with fidel- 
ity at varying ampli- 
Shown i 


1044-AR or 10 


1070-BR with 1601-AR. 


Check for 
spons 


DELIVERY 30 DAYS 


Literature on th 

: ese ond 

inctrumenté. ter more than 150 additi 
available on - Riso TV by chou 


CHROME 


INCORPORATED 


THE ONLY COMPLETE LINE 
VIDEO TRANSMISSION 


steps, low 
tilt, phase 5 
hed terminations, 
signals oF 


hift, 


Wave Signal. 


Effect on Sin? Pulse by 
NTSC phase e9 
transient re- 
e of a unit or system 


—Model 10737A. 


HROME 


twWC ORPORATED 


LOW & HIGH FREQUEN- 
CY CHARACTERISTICS. 
ringing, 


ENVELOPE 
FREQUENCY. 
velope delay ch 
tics of Model 
NTSC. receiver 
as 


1603-AR. 


fre- 


indicated by 


DELAY vs 
Shown: en- 


oracteris- 
620 BR 
equalizer 
Model 


thru Measures ‘funny paper’ 


effect. 


STAIRCASE S! 
1044-AR OR 


(ABOVE) — 
THROUGH 


(ABOV 
THROUGH 


Hi-Lo C 
Signal a 


valizer. 


bos ne ie LLOSCOPE CAMERA 
—s “7 type for instantane- 
ro 01 ratio phots-recordin 

any 5” oscilloscope. 


‘ Amityville 
AMityville 4.4446 


TELE-TECH & 
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GNAL—MODEL 


MODULATED— 


1041-BR THRU 1070-BRM 


STAIRCASE SIGNAL — 
HIGH PASS FILTER 


e)- STAIRCASE SIGNAL — 


LOW PASS FILTER 


ross Filter for 
nalysis—008-A. 


The Nation's Leadi 
eading Supplie 
88 Merrick Road pier oF Cates FE quipment 


N. a 


For product information, us 


inquiry 


41-BR STAIR STEP GENERA 
am t 


OR—Check ‘i - 
diffe me : de linearity, 
Y p de lin 
nd differen ' ty 

ph fun 
item y ‘ : 
1044-AR ’ ep 
ync n 
= 
3.58 wn F 
v & q 
k 


1071-AR WINDOW GENERATOR 


— ve nw frequency response 
system. Fast Ae 

ing edge ct ks high ¢ d 
response. Output n cy 
played ies 4 

cop 1072-AR a 


608A HI-LO CROSS FILTER 
os wit . with 
d : ' witch for viewing signa 
cry r thru low or t 
pass filt Allow yf 
observation of eith k 5 
é er high or low 
freq. component of ot 
signal pee ong aod gnal or 
rs) diff on v check 
amplitude distortion 


usin nod 

sing modulated step signal f 

(1044-AR th b 2} from 
gh high po 


ection 


5 


1603-AR PHA 
HASE SLOP 
LOPE DELAY) CURVE A 
Instantaneous scope or sane 
reading of the envelop semes 
ope elay 


and 
amplitude characterist 
stics 


vs. freq 
vency of 
any networ 
: = amplifier, or t ng 
é 0 ystem u 
m re 4 
ae ¢. Precise,time saving 
1S separate fransmitter d 
rece er pie 
iv units which allow 
wo c lo - 
y or cop measurements 


1601-AR CH 
ROMASCOPE 

. —For 
curate checking of color mast 
or sim Qa : cat 

imultaneous amplitude a 
phase characteristics of a 
( a ¢ 
. 1g 
used for measurement 

e and differential pha 


1073-A SI 
073 SIN? -SQUARE 

5 WAY 

GENERATOR—Closely eq tt 

Pv actual camera s at sad 

ale 71 | Used 

rapid checkin naa 

gq of freque 
and phase characteri ye a 
5 o Cc 
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Precision Components 
for Microwave Systems 


116 For product information, 


vse inquiry card on last page 


Unequalled experience in the design and 
manufacture of both simple and complex 
test components makes Technicraft your 
best and most economical source of 


supply. 


Technicraft research has led to the 
development of new and better designs 
for such equipment as traveling detect- 
ors, slide tuners, movable shorts, stub 
tuners, VSWR calibrators and oscil- 
lating joints. 

Our field representatives will be glad 
to provide assistance or information to 
help solve your microwave problems — 
contact us at Thomaston. 


For complete details and characteris- 
tics ask for our specification sheets. 


1550 THOMASTON RD. © THOMASTON, CONNECTICUT 


| Designers and Manufacturers of Rigid and Flexible Waveguide Assem- 
3 blies, Microwave Test Plumbing and Components, Waveguide Systems. 
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Polytechnic Research & Devel. Co., 202 Tillary 
St., Brooklyn 1, N. Y 


Portchester Instrument Corp 114. Wilkins 
Ave., Port Chester, N. Y 
Premier Instrument Corp., 52 W. Houston St 


New York 12, N. Y 

Press Wireless Laboratories, 25 Prospect Pl 
W. Newton 65, Mass 

Redalab, Inc., 87-17 124th St., Richmond Hill 
WS ie 

Raytheon Mfg. Co., Equip. Marketing Div., 100 
River St., Waltham, Mass 

sanders Associates Inc 137 Canal St 
Nashua, N 

Scientific Associates, 580 Virginia Ave., N. E 
Atlanta, Ga 

Sperry Gyroscope Co., Great Neck, N. Y 


Technicraft Labs 1600 Thomaston Ave 
Thomaston, Conn 

Telerad Mfg. Corp 1440 Broadway, New 
York 18, N : 

Thompson-Bremer Cc 520 N. Dearborn St 
Chicago 10, Ill 


Transline Assoc., P. O. Box 251, Bloomfield 
N. J 

Universal Microwave Corp., 380 Hillside Ave 
Hillside, N. J 


Waveguide, Inc 14837 Oxnard St., Van Nuys 
Calif 
Waveline, Inc., Caldwell, N. J 


Weinschel Eng’g, Co., 10503 Metropolitan Ave 
Kensington, Md 

Weston Labs. Inc., Box 407, Littleton, Mass 

Wheeler Labs. Inc., 122 Cutter Mill Rd., Great 
Neck, N. Y 


Power Tubes 


Airborne Instruments Lat 160 Old Country 
Rd., Mineola, N 
American Elite Inc 7 Park Ave., New York 


American Radio Co 445 Park Ave., New 
York 22, N. Y 

Amperex Electronic Corp 230 Duffy Ave 
Hicksville, L. I., N. Y 

Barry Electronics Corp., 136 Liberty St., New 
York 6, N. Y 

Bendix Aviation Corp., Red Bank Div., Eaton 
town, N. J. 

Bomac Laboratories, Salem Rd., Beverly, Mass 

CBS-Hytron, Div. Columbia Broadcasting Sys- 
tem, 100 Endicott St., Danvers, Mass 

Chatham Electronics Corp., 630 W. Mt. Pleas- 
ant Ave., Livingston, N. J 

DuMont Laboratories Inc., Allen B., Communi- 
cation Products Div., 1500 Main St., Clifton 


N. J 

Eitel-McCullough, Inc., 798 San Mateo Ave 
San Bruno, Calif 

General Electric Co., Tube Dept., 1 River Rd 
Schenectady 5, N 

Hanson-Gorrill-Brian, 1 Continental Hill, Glen 
Cove, N. Y, 

Haydu Bros. of N. J Box 1226, Plainfield 
N. J 


Huggins Laboratories 711 Hamilton Ave 
Menlo Park, Calif. 

Kip Electronics Corp., 29 Holly Pl., Stamford 
Conn 

Laine Electronic ; Mfg. Co., 113 Sussex Ave 
Newark 4 

i Industries 1336 N. Foothill Rd., Beverly 

Hills, Calif. 

Microwave Associates, 22 Cummington St 
Boston 15, Mass 

Multi-Tron Lab., 4624 Washington’ Blvd 
Chicago 44, Ill 

National Union Electric Corp., 350 Scotland 
Rd., Orange, N. J 

Penta Laboratories, 312 N. Nopal St., Santa 
Barbara, Calif 

Radio Corp. of America, RCA Tube Dept 
4155S. 5 St., Harrison, N. J 

Raytheon Mfg. Co., Receiving & Cathode Ra 
Tube Operation, 55 Chapel St., Newton 58 
Mass 

Sanders Associates Inc., 137 Canal St., Nashua 

H 


N 

Sanford Labs., 1661 Broadway, Redwood City 
Calif 

Sonotone Corp., Elmsford, N. Y 

Sperry Gyroscope Co., Great Neck, N. Y 

Steiner-lves, Springfield Rd., Union. N. J 

Stewart Eng’g Co., P. O. Box 277, Soquel 
Calif 

Sylvania Electric Products, 1740 Broadway 
New York 19, N. Y 

Thompson Clock Co., H. C., 38 Federal St 
Bristol, Conn 

Tung-Sol Electric Inc., 95 8th St., Newark 4 
N 


J 

Vacuum Tube Products, 506 S. Cleveland St 
Oceanside, Calif 

Varian Associates, 611 Hansen Way, Palo Alto 
Calif 

Victoreen Instrument Co., 3800 Perkins Ave 
Cleveland 14, Ohio 

Westinghouse Electric Corp., Electronic Tube 
Div., Box 284, Elmira, N. Y 

White Electron Devices, Roger, 12 W. Island 
Rd., Ramsey J 


ELECTRONIC INDUSTRIES * November 1955 


DIRECT READING 


| FREQUENCY METER 


FOR AIRBORNE AND GROUND 
POWER EQUIPMENT 


When an electrical system requires a reliable 
Direct Reading Frequency Meter — check 
VARO. This ruggedly built Frequency Dial 
Meter and Control Box is accurate to + 0.2%. 


It meets all military environmental specifi- 


cations and no temperature correction is 


required. A precision tuning fork is used as 
the reference standard and the signal to the 
indicator can be used simultaneously for chart 
recordings where permanent record is desired. 
The 400 cycle calibration on the meter face is 
offset from null position to cause actual indi- 
cator movement for more positive calibration. 
Compact and light in weight, the VARO 
gt Frequency Meter is ideally suited for either 
49° 40, airborne or ground power equipment. 
FREQUENCY 
CYCLES 2ER SEC Other VARO Products made for Military Aircraft Fire 


vale Control and Navigational Systems 


mopr 650° 


33 ~ ‘ . 
desma went mst COGUSA Frequency Standards Electronic Inverters 


— Frequency Changers Regulated Supplies 
Voltage Regulators Speed Controls 


Voltage and Frequency Sensitive Relays 


SPECIFICATIONS ~ (3 


INPUT: 110 to 120 Volts AC 
350 to 450 cycles (Meter not damaged at 200 
cps.) 
28 Volts DC at 1 ampere 
OUTPUT: Meter scale calibrated at 1 cps. intervals between 


395 and 405. Pointer indicates high or low over The MD-3 Ground Power Equipment designed and manufactured 
the range of 350 to 450. by Beech Aircraft Corp. is used by the Air Force to check out 
aircraft in pre-flight test. The VARO Frequency Meter is utilized 
PHYSICAL DESCRIPTION as part of the system to provide accurate and reliable measure 
t 4 le electrical systems 
CONTROL SECTION _INDICATOR SECTION ee ee ee ee 


Standard meter case per 
MIL-M-10304 for sealed 
Width: 2% inches ruggedized instrument. 
Body dimensions 2.800” 
max. diameter and 1.405” 
Weight: 2 Ibs., 14 oz depth. Weight: 14 oz. 


Height: 4 inches : : 
For further information please write: 


MANUFACTURING CO., INC. 


Depth: 7 inches 


is 2201 WALNUT STREET, GARLAND, TEXAS 


Representatives 


Box 553, Far Hills Branch, Dayton, Ohio; Pacific Scientific Co., 1430 Grande Vista Ave., Los Angeles 23, California 
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New Electronic Products 


DEVIATION METER 


Built to fit in the lower compartment 
of the FM-3 frequency meter without 


removing the present power supply or 


batteries is the Model DM-1 peak 


modulation deviation meter. The unit 


UHF AMPLIFIERS 


Models UH-4(A) and UH-6(A) wide- 
band amplifiers have a center frequency 
of 400 MC and bandwidth of 50 MC. 
They incorporate the GL 6299 vacuum 
tube in lumped constant, triple-tuned 


has a deviation range of 15 ke full 
scale and a 5% accuracy of deviation 
measurement full scale. It is a com- 
pletely transistorized unit utilizing 
miniature components and_ self-con- 
tained transistor-type batteries. The 
FM-3 DM-1 measures and generates 
with .001% accuracy continuous fre- 
quencies from 20-640 MC, and down to 
1 MC. Gertsch Products, Inc., 11846 
Mississippi Ave., Los Angeles, Calif. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-61) 


PULSE TRANSFORMER 


Designated D211C4B, this unit will 
handle 15,000 v on the primary, deliver- 
ing 15,000 v at 125 amps from its 
secondary. The transformer is designed 
to operate with pulse widths of 20 usec 
and features a rise time of less than 1 
usec. Duty cycle is 4 millisec, continu- 
ous. Total maximum variation of output 


circuitry. A low peak to valley ratio 
has been maintained in order to pre- 
serve phase linearity in the pass band. 
Power gains of both units are sufficient 
to provide for their use as either inter- 
mediate frequency amplifiers or as pre- 
amplifiers in order to improve the 
characteristics of existing systems. Ap- 
plied Research, Inc., 163-07 Depot Rd., 
Flushing, L.I., N.Y. TELE-TECH & 
ELECTRONIC INDUSTRIES (Ask for 


11-62) 


PORTABLE VOLTMETER 


Model D-21, covering frequencies 
from 20 eps to 1 MC, is a battery- 
powered unit in a 5” high plastic case 
and weighs 30 oz. complete. It offers 
stability at all operating temperatures 
from 0° to 120° F. Unit is transistorized 
and uses printed circuitry. Peak sensi- 
tivity 0-1 mv and any of 12 decade 
(10 db) ranges may be switched on 


pulse from nominal peak value is said 
to be less than 5%. Unit is hermetically 
sealed and oil filled, and has the bel- 
lows-type eypension drum. Fisher Engi- 
neering, Inc., Huntington, Indiana. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES (Ask for 11-64) 
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front panel. Input impedance 10 meg- 
ohms on all ranges. Front panel meter 
reads direct in db from —20 to +2 db, 
or volts from 0-1 or 0-3 v. Price $250.00. 
Alto Scientific Co., 855 Commercial St., 
Palo Alto, Calif. TELE-TECH & ELEC- 
TRONIC INDUSTRIES (Ask for 11-65) 


IMPULSE GENERATOR 


The Model 50 A miniature proximit 
impulse generator provides a_ self 
generated output voltage proportiona 
in amplitude and frequency to the 
velocity of magnetic material moving t 


TO COUNTER. V.T.V.M.. p 
OR CONTROL SYSTEM ry 


proximity to the sensitive end of thi 
pick-up. When used with electronic 
counters, it provides an accurate mean 
of measuring, counting, or detectins 
movement, vibration, or speed of a shaf 
or other part. Encapsulated in a stain- 
less steel housing 5s” diameter by 154” 
long. Minatron Corporation, 9 Cliveden 
Place, Belle Mead, N. J. TELE-TECH 
& ELECTRONIC INDUSTRIES (Ask 
for 11-60) 


DIAL SAW 


Model No. 200, dial saw and hok 
cutter is specifically designed for th« 
cabinet maker, carpenter and hobbyist 
who works in wood, plastics and metal 
It is a hole cutter for holes of any size 
from 11g” to 214” diameter. It is also an 
efficient rotary planer and grooving 
tool when working with any kind of 
wood. Made of high alloy steel witl 
pilot drill and cutters of high spee: 


steel. Finish is rust resisting gunmeta 
black with dial numbers and indicato 
lines deeply inlaid with aluminun 
Price $6.95. Erwood, Inc., 1770 Berteai 
Ave., Chicago, Ill. TELE-TECH é¢ 
ELECTRONIC INDUSTRIES (Ask fc 
11-63) 
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only | 
as... WKec Alister, 
combine all 3 


a2 


LIFETIME BEAM-PILOTS 


GUARANTEE FLARE-FREE 
SPILL-PROOF LIGHTING DUAL CONTROL FOCUSES 


BOTH FRONT AND REAR 
Encircling every Fresnel lens-zone 


: New dual-focus control is twice as 
are special, opaque bands, fused ‘ 
convenient, twice as accurate 

to the glass. These Beam Pilots : 

revent flare and spill-light b as unsteady, old-fashioned one 
P rene lever focusing. Even-Action focus 
is always smooth, absolutely 
precise and accurate from spot 
to flood positions. 


controlling side-beam deflection, 
and without losing useful light. 


TODAY, WRITE FOR COLORFUL NEW 
CATALOG-BROCHURE ‘‘NEW DIMENSIONS IN 
CONTROLLED STUDIO LIGHTING” 


world headquarters for the finest engineered lighting & production equipment (sales and rentals). 


J.G. Wic Alister Irc. 


1117 North McCadden Place 
Hollywood 38, California 
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2 CE Sates ee ee SS 


YOU can’t 
BURN 


it out! 


\ / 


alton, 455 


e Exclusive overload cut-out system. 


e Protection of all practical 
ranges. 


e Protects meter and entire 
internal circuit against acci- 
dental burn-outs. 


*Greatest engineering achieve- 
ment in VOM history 


Latest Desigu 
VOLT-OHM-MILLIAMMETER 


The Model 455 is a new portable multimeter that incorporates the latest engineering ad- 
vancements including the new technique that protects both meter and the entire internal 
circuit against accidental burn-outs. In fact, any high voltage or current may be applied 
directly across any function, including ohms, without danger to the meter movement or 
associated components. 

This instrument is available in two models: Industrial Model 455... has a sensitivity of 
20,000 ohms per volt AC or DC; Audio Model 456... has a sensitivity of 20,000 ohms per 
volt DC and 1,000 ohms per volt AC. The 456 also includes DB ranges and provision for 
output measurements, 


THE HICKOK ELECTRICAL INSTRUMENT CO. Ask for a demonstration of this most practical 


VOM from your Radio-Electronic Parts Jobber 
10606 Dupont Avenue * Cleveland 8, Ohio today!... Or write direct for technical details. 


120 For product information, use inquiry card on last page. 


| Radio Interference 
(Continued from page 77) 


circuits or interstage frequency 
multipliers in communications 
equipment. 


Isolation 


Isolation often affords a significant 
reduction in mutual interference 
Where possible, high-level interfer- 
ence sources, such as radar modula- 
tors or transmitters, should not be 
located in proximity to sensitive re- 
ceivers. Since a modern aircraft 
may employ 10 or more antennas 
for such purposes as communica- 
tions, direction finding, beacons, al- 
timeters, etc., considerable oppor- 
tunity exists for mutual coupling 
While shielding and_ routing of 
transmission lines may prove of 
considerable value, the effect on 
characteristics of antennas’ and 
equipments must be carefully evalu- 
ated to preclude a deterioration of 
performance. 


Component Selection 
In some instances the designe 
has a choice between components 
which differ radically in radio-in- 
terference characteristics, but other- 
wise are comparable in performance 
For example, an ac induction moto1 
may be used rather than a de com- 
mutator type; a carbon-pile regu- 
lator can frequently be used instead 
of the vibrating-reed type. It is not 
contended that the interference-fre¢ 
component should always be se- 
lected, but rather that the designe: 
be aware of the interference poten- 
tialities of all components used and 
insure that neither his equipment 
nor any other located in the vicinity 
will be affected adversely. 


Applications 


It will be of advantage at this time 
to consider some applications of th« 
previously discussed techniques t 
specific equipments. For example, ¢ 
long-range airborne search rada1 
was tested to meet specification 
MIL-I-6181B. The following desig 
measures had been used to reduc« 
interference: 

1. The magnetron assembly wa 
constructed as an integral part o 
the pulse transformer, thus elimi- 
nating the need for a pulse cable. 

2. Filters were used in all conduc 
tors leaving the modulator-trans 
mitter case. 

3. A heavy wall casting (.06 in. 
was used for the transmitter hous 
ing. 

4. Knitted wire gaskets were use 
at all removable panels. 

5. Waveguide flanges were close! 
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How to Cut Costs 75%... 
with Tinnerman SPEED GRIPS’°! 


Assembly and material costs cut from 12 cents to less 
than 3 cents—a saving of 75°7% on just one fastening appli- 
cation! That’s the Tinnerman SpEED Nut Savings Story 
for the Automatic Radio Manufacturing Company, Boston, 
on its Custom-Bui_t Auto RaApio LINE. 


SPEED Grip Nut Retainers replaced hard-to-fabricate tapped holes and weld- 
type nuts as the mounting fasteners on each set. SPEED GRIPS are quickly and 
easily snapped into square punched holes. No special tools or skills needed! Flat 
Type SPEED Nuts also provide a vibration-proof attachment of speaker to baffle. 
And here’s a “temper-saver” for the man who installs the radio in his car. 
SPEED Grips have “mechanical hands” that hold the nut in bolt-receiving 
position for blind location attachments. What’s more, they “float” to com- 
pensate for any misalignment in mounting holes. 


There are more than 8,000 shapes and sizes of SPEED Nut brand fasteners to 
help you save assembly time, material costs and handling. Write today for your 
“SPEED Nut Savings Stories” booklet of typical Tinnerman savings to industry. 


TINNERMAN PRODUCTS, INC. «© BOX 6688, DEPT. 12, CLEVELAND I, OHIO 


Canada: Dominion Fasteners, Ltd., Hamilton, Ontario. Great Britain ee eee \ero 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S$ 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sic kinger GmbH *‘MECANO”’ ae *mgo-i- Lippe. 
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TINNERMAN 


FASTEST THING (N FASTENINGS~ 
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applied by hand 


on this automobile floor pan 


SPEED GRIPS are 


—Z) Sy = 


i 

Front seat grab handle of car is 4 
ready to receive bolts in final - 
assembly ; 
) ee : 

| 

4 

; 


= 


Seeep Grips furnish a firm, 
sturdy attachment for television 
chassis mounting 


ae 
efs' 
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+ ee Ce eee eee 


More than.8000 shapes and sizes 


? ° P 
Radio Interference 
(Continued from page 120) 


reduce leakage. These 
measures were found effective in 
reducing the interference to a tol- 
erable level. 

Many interphone systems have 
been found susceptible to audio in- 
terference. Where the interference 


spaced to 


is due to ripple on the power line, 
it has been found necessary to in- 
stall filters at the interphone. Since 
all de power usually enters through 
a single terminal, it may be neces- 


Special trade-in allowances... 


at all BERLANT-CONCERTONE Distributors 


AKRON—O Radio, 75 EF. Mill 

ALBANY—Edwin EK. Taylor ¢ 465 Central Ave 

ALEXANDRIA, VA.—Certified | roni () Powhattar 

ATLANTA—B r Fidelity Cory 1429 Peachtree St. N.I 
Gates Radio ¢ ] nd Spring St 

BALTIMORE—High Fidelity House, 5123 Roland Ave 


BATTLE CREEK—Electror Supply Corp., 94 Hamblir 
\ 


BERKELEY, CALIF.—Audio Shop, 2497 Telegraph Ave 


' BEVERLY HILLS—Mint! M Co 0 Nortt 
sary to filter the entire load cur- sthtrela Mathai 
rent. Magnetic and electric fields BIG — TER.—-tigh Fis “ a 
from ac power sources may also in- BOSTON—I e Radio, 110 Federal St 
troduce hum into the system. Some ee eee 
benefit has been derived by physical BROADVIEW. ILL.—JHi-Fi Unlimited, 1303-05 Roosevelt 
separation, but electrical isolation | mone 
: ’ j ce pene tenednd Tiare 8= Coney Islan 
by the use of shielded, transposed, | ®BROOKLYN—Benray | sel ss Tana 
two-wire transmission lines is of |  gyrrato—arrowlite Company. Ir 26 Elm St 
sipmianen Monee card . Butt Audio Center, 153 Genesee 
greatel value. . Frontier Electronics, 1505 Main St 
A VHF communications receiver BURBANK—Collins Radio Co.. 2700 West Oliv 
tested recently was found to have | CAMBRIDGE—Hi Fi Lab Electronic Supply, 1077 Massa 
a spurious response at the i-f fre- | nacre 
quency. Examination disclosed that | CEOA® RAPIDS—Collins Radio Co 
CHAMPAIGN, ILL.—New Sound, 35 East Springfleld Ave 
coupling between control and power | , 
oat ae | CHICAGO—Allied Radio, 100 N. Western Ave 
leads and the i-f wiring permitted | ectror pediters, 2909 West Devon A 
: Musichror 117 West Grand A 
incoming signals to completely by- | Newark Electric ( West Madison § 
pass the rf amplifier with a conse- esata: si abcess 
: bic 5 j AND—0Olson Radio Warehouse 2020 lid Ave 
quent loss in selectivity. Redressing | ig cs ccecing tian = : 
: a ' CONCORD, N. H.—Evans Rad 
the i-f leads and filtering of the 
gata DALLAS—Town North Music Corp., 12 Inwood Shopping 
power leads were effective in con- | Village 
} 
trolling the spurious response. | DETROIT—Hi-Fi Studios, 8300 Fenkell 
| K.L.A. Laboratori 122 Woodward Ave 
P r | tror Service 10729 Morang 
Reesmgmens (OS eS ee ee a 
During tests on the completed aenesctichn eg abianges Than scnaesct let salbaida ag. 
aircraft, it 1s common practice to De ee ee 
GRAND RAPIDS, MICH.—Radio Parts, Inc., 542-548 
use audio output meters which re- Dis Ave. S 
spond to the average or RMS value HARTFORD, CONN.—Nathan Margolis Shop, 28 High st 
of the receiver output. For engineer- HEMPSTEAD, LONG ISLAND—Island Radio Distrit 
; x I $12 Fulton Ave 
ing purposes, however, it has been saincaiicadiiie 
. OLLYWOGD—California Sound Products, 7264 Melros 
found desirable to use a meter Av 
7460 M \ 
which responds to the peak value Hi-Fi H 0 Cahuenga Blvd 
; 7115 Melrc 
of the interference and provides in- . . 
. . HOUSTON—Audio Center, Inc., 16 Westhein 
formation on the amplitude and Busacker Electronic Equip., 1216 W. Clay 
spectral distribution of the noise. eee Ge aaa 3045 Weleh 
When making tests of radiated | inotawapotis—Graham Electronic Supply, 102  Soutt 
noise, both vertical rod and horizon- | dagansetenaabese 
sLEW ALIF.—Newark Electric Co., 4736 West 
tal dipole antennas are used, de- eos ea nee ees P 
pending on the frequency of meas- JACKSON, TENN.—Carlton Wholesale Radio, 312 S 
urement. (See Fig. 4.) For con- east 
; KALAMAZ00—Electronic Supply Corp., 906 East ) 
ducted interference the instrument 9 od ees. ee 
is used as a two-terminal rf-volt- KANSAS CITY, MO.—David Beatty Sound, 1616 West 
meter, with a stabilizing network re 
: , KNOXVILLE, TENN.—MeClung A ee 0 Georg 
provided to standardize the im- st., N. I % 
pedance of the line across which the LAFAYETTE, IND.—Lafayette Radio Supply, Inc., Brancl 
. . ° f Graham Electror OS North St 
interference voltage is measured. 
(See Fig. 3.) LANSING, MICH.—Offenhauser Co., 227 West Washtenaw 
We sd Sig. 2. S 
Where the ambient noise level LAS VEGAS—Radio Sound Supply, 25 E. California St 
may be quite high, as in industrial LAWRENCE, KAN.—Snodgrass Electronics, 733 Missouri 
arcas, a suitable shielded enclosure 
must be used. If screen room reflec- 
tions prove troublesome or equip- 
ments are too large to measure in — \ ‘ 
a screen room of reasonable size, it } { nL, ate ,® 
/ q 4 
is necessary to select an open area el cn CNCCTUONE 
where the ambient noise level is 
122 For product information, use inquiry card on last page. 


LOS ANGELES—Busilinell’s 
Blvd. 


Electroni 12026 Wilshire 


Crenshaw Hi-Fi Center 857% Santa Rosalia Drive 


Gates Radio Co THO1L Su 
Hannon Engineering Co 
Justin Kramer Associates 


Midway Electronic Supply 


MEMPHIS—Blulf City Dis 


MIAMI—High Fidelity Assoc 


MILWAUKEE—Wack Sales ( 
MINNEAPOLIS—Paul A. Sel 
St. 
NASHVILLE—Electra Distrit 
NEWARK—Magnetic Recordi: 
NEW BRUNSWICK, N. J.— 


set St 


NEW ORLEANS—Electronic 
Broad 


NEW YORK CITY—Arrow El 
Consolidated Sales, 768 A 
Davega Stores, (See Telep 
Federated Electronic Sales 
Gates Radio Co., 51 East 


90 West Washingt 
12 West Olympic Blvd 
W Olympie Blvd 
rprist 1 N. La Cieneg 
( 817 Cr iw Blvd 
( 234 East St 
S888 Biscayne Blvd 


0., Ine 131 W. North Ave 


mitt Musie Co., 88 8. 10th 


uting Co., 1914 W. End Ave 
ig, 528 Central Ave 


The Jabberwock 104 Somer 


Parts Corp., 223-225 Nortt 


ectronics, 65 Cortlandt St 
msterdam Ave 
hone Directory) 

Inc., 185 Washington St 
42nd St 


Goody Audio Center, 235 West 49 St 


Grand Central Radio, Ine 
Hudson Radio & TY Cor 


124 East 44th St 
Dp 48 West 48th St 


Leonard Radio, 69 Cortlandt St 


Milo Trading Co 215 
Radio Wire Television 1 
Recording Wire & Tape ( 
Sonocraft Corporation, 11 
Sun Radio & Electronics 
rerminal Radi 85 Cortl 
Julius Weikers & Co., 30 


NORFOLK, VA.—Electronic 
W Olney Road 


PASADENA—High Fidelity 
PATERSON, WN. J.—Magnet 


PHILADELPHIA—Radio Electric Service Cc f Pa., In 
701 Arch St 
PITTSBURGH—Wolk’s Hi Fi ¢ I OS Diamond § 
PORTLAND, ORE.—L. |). Heater M ( m80ON. W 
Irving St 
PRINCETON, N. J.—Prineceton M Center, 7 Palmer 
Square West 
QUINCY, ILL.—Gat R ( 
RENO—Art Rempel Sound Service, 460° We Ave 
ROCHESTER—Jerry Fink ¢ 644 Cli \ Ss 
SALEM, ORE.—Cecil Farnes ¢ 142 N Chur s 
SALT LAKE CITY—Poll & <Austir 1651 S. llth } 
SAN DIEGO—Breier 8 i ¢ t 78 Ave 
SAN FRANCISCO—C. RK. Skinner ( ) Grant Ay 
Eber Electronics, 160 10 St 
San Francisc Radi ind $ ly ( 82 Mar Ss 
SCHENECTADY—House of Har O34 Ea n Ave 
SEATTLE—Electricraft, I t Unior 
Seattle Radio Supply, 2117 Second Ave 
SPOKANE—20th Century Sal I We 021 Fir 
Ave 
ST. LOUIS—Commercial Electronics Serv Company 
2609 Olive St 
Van Sickle Radio ( 1213. Fh S 
SYRACUSE—Morris Distrit g ( W. Fayette S 
TUCKAHOE, N. Y¥.—Boynton Stud ) Pennsylvar 
WASHINGTON, D. C.—El Wholesaler 234 
Sherman Ave N. W 
Gates Radio Co 13th 
Hi Fidelity Wholesalers Ave N.W 
Laboratory of Electronic $s N.W 


Fulton St 

OO Sixt Ave 

0 163 East 87th St 
5-117 West 45th St 

Co., Inc 650 Sixth Ave 
indt St 


7 Audubon Ave 


Engineering Co Ir 1h 


House, 534 South Fair Oaks 
ic Recording, 344 Main St 


WEBSTER GROVES, MO.—WBPA Sound Systems, 1 


West Big Bend 


WILDWOOD, N. J.—The Music Cent ) East Oak A 
CANADA 

Toronto—Custom Sound & Vision, 390 Eglinton Av 
West 
MEXICO 


Ensenada, Baja Califorr 
stallatior P.O Gs 


ia, DBA Custom Hi-Fi Ir 


Rivier 


* Audio Division of Ameriean Electronics, Inc 
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INSERT — Paul Klipsch at home. His complete sound system includes a Concertone 20/20 and 
of course, a Klipschorn, the world-famous speaker that bears his name 


“She's never left my side FOR 27,000 MILES...’’ 


says PAUL KuIPscH as he boards his Cessna 190 at Santa 
Monica Airport. His constant companion is a Berlant-Concertone tape 
recorder. Like the best of traveling companions, it only speaks when 
spoken to! 


Asked why he selects a Concertone Klipsch explains, “‘J need a portabl. 
recorder that will hold up under rugged treatment. But portability is just one 
factor. Most important to me, the Concertone delivers the full frequency 
response necessary to demonstrate Klipschorns.” 


BERLANT-CONCERTOWNE... personal choice of leading 

, audio manufacturers 
“' .. You want the same performance, ver atility and de pe nda- 
bility in a recorder. .like my friend Paul Klipsch and other 
audio experts. Trade -up toa Berlant-Concertone professional 
tape re corder now! THIS MONTH OUR DISTRIBUTORS ARE FEATUR- 
ING SPECIAL LONG TRADE-IN ALLOWANCES ON THE NEW CONCER- 
TONE TWR-2595. This complete sound system includes a set of smartly styled 
portable carrying cases and a matched 10-watt amplifier and extended range 
speaker. The equivalent sound system with the Berlant Recorder (hysteresis 
synchronous motor) is spe cifically designed to meet the needs of the pro- 
fessional recording studios and radio stations...” 


BERT BERLANT, President, BERLANT-CONCERTONE 


Concertone TWR-2 — $448 e¢ Complete sound systems — Concertone TWR- 


4, \ : & WRITE DEPT.13-N FOR FREE LITERATURE ON PROFESSIONAL TAPE RECORDERS 
Daarlaiit oS ( incctton Audio Division of American Electronics Inc., 4917 West Jefferson Blvd., Los Angeles 16, Calif. 


For military and industrial requirements, consult: Recordata Division, American Electronics, Inc., 2921S. Fairfax, L.A.16,Calif. 
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Meet PAUL KLIPSCH, pione 


( 


Paul Klipsch with his Concertone at the Santa Monica Airport 


3 REASONS WHY AUDIO EXPERTS USE 
BERLANT-CONCERTONE RECORDERS 


EXCLUSIVE 3 Heads 
Provision For § 


Remarkable versatility | 
in use of a single re 3 
corder. Separate head < 
for erase, record and 
ess nieair ie ERASE RECORD PLAYBACK 
playback. Extra heads ' 
available for sound { 
on-sound or stereo 4 
recording 
5 4 
EXCLUSIVE A-B Test Fader - 
| 
Compare original sound with + 
recorded sound on tape while J 
recording. Set playback volume s 
desired while recording—inde 4 
e = pendent of ‘‘Record level.’ 
, \ 


EXCLUSIVE Simplified 
Cueing and Editing 
Most precise system on any 
tape recorder for locating 
exact point on tape and 

editing. 


r audio engineer and man 


eae 


2595 —$S95 e serlant BRX-1745 
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Flexible Kel-F 
PRINTED 
CIRCUIT 


CABLES 


developed by 


Sanders. Associates, Inc. 


By means of an exclusive Sanders 
process, the versatile plastic Kel-F can 
now be laminated with copper in thin 
sheets to provide a flexible printed cir- 
cuit cable. This unique development 
introduces an entirely new concept 
in the fabrication of multi-conductor 
cables or wiring harnesses. Excellent 
electrical and mechanical properties are 
supplied for operation over a wide range 
of environmental conditions. The com- 
plete encapsulation of the conductors 
in Kel-F ensures maximum protection 
against moisture. Glass cloth can also 
be included in the laminations for in- 
creased strength and high temperature 
stability. 


Radio Interference 
(Continued from page 122) 


relatively low over the frequency 
range of interest 


Specifications 


Specifications MIL-I-6051° and 
MIL-I-6051A (USAF)* are em- 
ployed by the Air Force and Navy 
Bureau of Aeronautics in establish- 
ing limits and methods of measure- 
ment for aircraft electrical and 
electronic installations. Two types of 
tests are required. The compliance 
test is applied to a prototype aircraft 
and consists of a series of tests 
for the presence of interference 
throughout the operating range of 
the equipment. The general accept- 
ance test is a similar check per- 
formed on production aircraft, but 
no output meter or quantitative 
measurement is required. 

Specification MIL-I-6181P*”" is 
used for interference tests on elec- 
trical and electronic equipment. (See 
Figs. 5, 6.) Conducted measurements 
are made from 0.15 to 20 mc. Radi- 
ated measurements are required 
from 0.15 to 150 mc for equipments 
capable of producing broadband in- 
terference, and from 0.15 to 1000 
Mc for equipments emitting GW and 
pulsed-CW_ radiation. On some 
equipments, tests are also performed 
for spurious responses and suscepti- 
bility to conducted and radiated in- 
terference 


REFERENCES 
{4 Stud n the Reduction Radio Inter- 
ference,’”’ Armour Research Foundation, Final 
Report Project EO35, Contract NOas 53-694¢ 
ling f the Conference on Radio Inter 


ce, ur Research Foundation, De 
+. Contract NOas 53-694 


Design Techniques for Interference-Free Op 


ration of Airborne Electronic Equipment,” 
FEATURES Frederick Researt Corp Cor tract Al 
. . 5 +1 
@ Excellent dielectric strength : . s 
Elimination of Radio Interference in Aircraft, 
® High degree of flexibility N AVAER 11 3Q 51 & ireau of eronautie 
Jepartment ol iVy ishington, D.( 
@ Lighter, thinner than many cables er eer ee ee ee ee a 
. . . lircraft,’’?’ T.O. No. 16-1-45, 25 June 1945 
® Maximum environmental protection United States War aad Navy Benatantls sind 
I :" unc I he ) er ingaom 
@ Adaptable to many connectors nit Con the United Kinga 
4 ‘ MIL-I-6051, Interference Limits and Methods 
@ Multi-layer construction available ¢ Measurement: Aircraft Radio and Electronic 
‘ . Installations 8 Mar. 195 
@ Suitable for chassis harnesses ; 
ie MIL-I-6051A (USAF), Interference Limits and 
@ Wiring errors are eliminated Methods of Measurements, Electrical and Elec- 
P tror Installation in Airborne Weapons Systems 
oe Easily mounted Associated Equipment, 23 Jan. 1953. 
: : : MIL-I-6181B, Interference Limits, Test and 
Write for engineering bulletin to Dept. TTI1 Design Requirements, Aircraft Electrical and 
Electronic Equip ent, 29 May 1953 
EL-94, Instruction Sheets for use with Specifi- 
tion MIL-I-6181D, U.S. Naval Air Develop- 
ent Center, Johnsville, Pennsylvania 
VW r M ur Spurious 
nitt Emission,” Apr. 1954, TED 
I é N ADC-EL-4101 U.S. Naval Air 
D é Cente Johnsville, Pennsylvania 
Interference Suppression Techniques, 
ppression and General Engineering Branch,” 
( Signal I Fort Monmouth, N. J., Con- 
ract DA-36 SC-425 
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A Special 
Christmas Honus 
rom Ampex 


you'll get a 
Christmas bonus 
certificate 
worth $75 
toward the price 
of a 620 
amplifier-speaker 
when you buy 
your Ampex 600 
recorder 


This special Christmas offer is being 
made because there really should 
be an Ampex 600-620 combination 
in every radio station in the coun- 
try. It's the perfect portable re- 
cording system built for years of 
superb, trouble-free performance— 
designed to satisfy your engineer 
and keep your accountant happy 
too. 


This offer expires December 24, 
1955. After that date the Ampex 
600 and 620 combination will re- 
vert to regular established prices. 


-AMPEX | 


CORPORATION 


J 


SIGNATURE OF PERFECTION IN SOUND 


934 Charter Street 
Redwood City, California 


Distribution in principal U.S. cities 
(listed in your classified directory under 
Recording Equipment''); distributed 
n Canada by Canadian General 
Electric Company 
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th 


it can cost less per hour 
than any other recorder 
you can buy 


A few cents per hour is all it costs in 
the long run... because year after year 
an Ampex continues to perform 
within original specifications (18,000 
known hours of service in one actual 
instance ). Inevitably it requires fewer 
adjustments and parts replacements 
than machines of lesser quality. 

And because an Ampex is the recorder 
that everyone wants, it maintains 

the highest percentage of its original 
value. For lasting economy, buy 

the best — buy Ampex. 

For further information, write Dept. -2290 


an Ampex ; can keep your 
accountant happy too! 


SIGNATURE . 
\ Nf X 
4 - VIP ED 
PERFECTION A WY! sd \ 
IN 


SOUND CORPORATION 


t Charter Street, Redwood City, California 


—s) SS 


a SS 


BL 


TC th A SE 


Extend your future in 


CIRCUIT 
DESIGN 


At Hughes we have undertaken « 
opment of a system in which ad 
radars using array antennas and newer 
tl iveling Wave tube developme hts are 


combined with digital data handling 


| 


and processing equipment to solve the 


complex problems of aircrat 


and assignment 


We are already in an enviabk 
tion in the intercept and destruction 
; 
phase of defense through the Hughes 


the Hughes Falcon guided missile. 
Achievement of these objectives in 
the very limited space and 

environmental conditions of th 


ern defense system pro\ 
usual challenge to the cre 
} 

design enginecr. 


If you are interested 1 


you should have experience In one or 
more of the following circuit areas: 
Pransistor—Video— Microwave 
Pulse—ir and re—Switching 
inge—Phase Shift—Powe1 


Modulator—Electromechanical. 


RESEARCH AND DEVELOPMENT LABORATORIES 


Z 
‘ y 
@ 
] 
Scientific Staff Relations 
Culver City, Los Angeles County, California 
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R-F Attenuators 
(Continued from page 88) 


Dow Corning No. 7 compound. Whe 
the mixture has reached room tem 
perature, the proper amount of har« 
ener (in this case, 8 to 10°% of ara 
dite HN 951) is added and stirré 
carefully so as to obtain a unifon 
mixture without including any add 
tional air bubbles. The mix can no 
be poured into the mold. This aga 
is done carefully so as to prever 
inclusion of air bubbles. The mol« 
can then be set aside to be cured ; 
room temperature or can be heate 
so as to decrease the curing time. 

temperature of 80° C. will com 
pletely cure the mixture in one hou 
The solid compound can then be r« 
moved from the mold. 

If the piece molded is a _ solid 
block, it can then be readily m: 
chined into any desired shape. If the 
desired shape is relatively simple « 
a sufficient number of any shape is 
required, the mold can be made to 
turn out the finished product. 


24 
>. ae IRON. ARALDITE RAT 
+ + —e 6 
o—o 6 
8 t + o_o 4 
—— 
6 + + 
@ i4 
o 
z 
w” 
” 
8 + } } + } } 
2S ee ee ee cee ae 
6 $ t ; } } } 
4 re, ae | | 
DO a 


3 4 5 6 


FREQUENCY IN KMC 


Fig. 4: Attenuation characteristic for various 
ratios of iron to epoxy resin 


In some cases, it is desirable 
place an attenuator permanent 
into a portion of the equipment. Th 
is easily accomplished with the mix 
ture described, because it can | 
poured into the desired space a1 
allowed to harden at room temper 
ture. The epoxy resin has very go 
adhesive qualities and will adhe 
to the circuit component. 

As more uses were found for tl 
mixture, it was decided to obté 
measurements of the actual loss 
db for a standard test piece as 
function of frequency and iron ec: 
tent. A series of test pieces was mé 
with various ratios of iron to ep« 
resin, and the attenuation as a fu 
tion of frequency was determined 
was obvious that many more ap} 
cations could be found if the loss 


(Continued on page 129) 
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~~) i). a 


the campaign 


with TELE-TECH 


TELE-TECH & Electronic Industries assures good results by 
penetrating the electronic equipment market's main buying 
power... the electronic Chiefs who have the authority to 
specify and buy electronic equipment and materials. 

The chief and design engineers who head the engineer- 

ing and executive departments in both manufacturing 

and operation specify 90% of the total dollar 


volume of purchases. 


TELE-TECH’s 27,041 total circulation reaches 


the largest number of chief and design en- 


gineers and other top engineering person- 
nel in the market’s main buying power 
divisions. This is the largest electronic 
engineering circulation in these groups 


of any publication in the field. 
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TELE-TECH : cictronicinpustas 


PREFERRED MAGAZINE OF THE “ELECTRONIC CHIEFS” 
480 Lexington Avenue, New York 17, N. Y., Plaza 9-7880 
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R-F Attenuators 
(Continued from page 126) 


a standard test piece could be in- 
creased. We therefore attempted to 
increase the ratio of iron to epoxy 
resin. It was found that, with effort, 
a ratio of 5:1 could be obtained with 
the 502 resin; however, when the ra- 
tio reached 6:1 by weight, the mix- 
ture was so viscous that it could not 
be handled. Another epoxy resin, 
which has a much lower viscosity at 
room temperature than 502 resin, 
was available. Thus, 502 resin has a 
viscosity of 3000 to 6000 centipoises 
at room temperature, whereas aral- 
dite 504 epoxy resin has a viscosity 
of several hundred centipoises at 
room temperature. Therefore, it was 
found that ratios as high as 8:1 by 
weight could be obtained of the iron 
powder in the araldite 504. Since the 
iron powder, as made by the car- 
bony! process, consists of essentially 
uniform-diameter spheres of pure 
iron, the maximum percentage of 
iron per unit volume can be calcu- 
lated. The result of this calculation 
is that the maximum ratio of iron to 
epoxy content that is obtained from 
this type of iron powder is about 9:1 
by weight. 

Further measurements were made 
of the r-f properties of these newer 
mixes. Fig. 4 shows the results that 
were obtained. Material made of the 
8:1 ratio was found to retain excel- 
lent machining properties. It can be 
seen (Fig. 4) that a wide range of 
attenuation values that remain con- 
stant over a considerable frequency 
range can be obtained. Attenuators 
and terminations that will have the 
desired properties at different fre- 
quencies can be made by using a 
different size of iron powder. 


Fabrication 


The ease of fabrication of these 
parts makes them ideal for small- 
scale experimental use. This ease of 
fabrication, which also does not in- 
volve expensive equipment or proc- 
esses, would easily lend itself to pro- 
duction quantities. The high ratios of 
iron to epoxy resin indicate their 
possible use as a core material. Some 
preliminary measurements indicate 
a mu value of about 8 for the 8:1 
mixture. This indicates that the ma- 
terial might serve adequately as a 
core material for r-f transformers. 
The compositions of iron and epoxy 
resin have reasonable mechanical 
strength and can be used as a struc- 
tural material in many instances. 
Many other possible applications of 
this material may suggest themselves 
to the engineer. 
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Can 
you use 
another top-flight 
Electronic Engineer? 
* 


We engineer, design and manutacture Radio 
Noise Filters. Because of ou laboratory facilities, 
and our many years of sper ialized experience, 
chances are that we can solve yout radio interler- 

, | t than 


| la 0 
ence problem I) ICSss time and al Css ( t 


| 
could your own engimecring stall 


: | . 
Mavbe a stock filter IS the answer, Maybe a Miho! 
adaptation. lI spe ial engineering is requir d. it is 
billed Ol, a cost plus basis aller the QANSWEE Is 


. T Sct 
found. The data is yours. Needed lillers are 


quoted S( paral ly. 


Many firms, espet ially those making aircralt com 
ponents, have found this method an economical 
way to add ~ part time sper ialists to their own 
stalls and to avoid loading their own technicians 
who could be employed more prolita 


projects. 


It's a good idea to “che I with Potter on any 
' | 
radio nterlerence problem. We will welcome 


your ¢ orresponden Cc. 


WRITE DEPARTMENT F 


sotter comMPANY 


’ > leo > > go? 
Specialists in Fixed Paper Capacitors and Noise Filters Since 1925 


1950 SHERIDAN ROAD, NORTH CHICAGO, 


pee. 


November 1955 
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MICROWAVE 
SPECTRUM 
ANALYZER 


Model SA25 


800 mc/s to 10,250 mc/s 
on fundamentals 
K-Band coverage 

to 40,000 megacycles 


Plus these features... 


@ Frequency accuracy to 0.05% @ |!mproved power-response display 


@ Stable low noise 20 kc bandwidth @ Choice of 2-20 or 6-60 cps sweep 


double conversion IF amplifier @ Fully regulated power supplies 


@ Amplified transmission wavemeters @ Simple, reliable, proven circuitry 


RELIABLE — Double conversion for stability with minimum drift. 
Highly efficient circuits with minimum power consumption, designed 
for cool, continuous operation. 


ECONOMICAL — 99.8% of all microwave research, development, 
production, test, installation and maintenance requires precise work 
in a specific portion of the microwave spectrum, usually only a few 
hundred megacycles wide. Compromise coverage of large areas 
costs more and delivers less. 


VECTRON’S new SA 25 Microwave Spectrum Analyzer provides 
adequate tuning range for the 99.8% of spectrum analyzer require- 
ments through the use of interchangeable R.F. Heads. 


Interchangeable R.F. Heads 
available to 40 kilomegacycles 


25L1 800-2400mc/s | 25X2a ————— 5700-7425mc/s 
20S1 2400-3650mc/s | 25X2 —————_ 6250-7425m</s 
20S1a - 2400-4040mc/s | 25X1b ——— 9500-10,250mc/s 
25Clb 4240-4910mc/s | 25Xla ———— 8500-10,250mc/s 
25Cla 4240-5900mc/s | 25X1 — — 8500-9660mc</s 
25Cl 5100-5900mc/s 25K1 —__15,300-17,700mc/s 
25X2b —— 5700-6600mc/s | 25K2 ——— 22,800-26,400mc/s 
25KQ1 34,000-38,500mc/s 


WRITE FOR BULLETIN SA25 
and bulletins on R. F. Heads 


La in the frequency range you use. 


~~ VECIRON., inc. 


1611 TRAPELO ROAD * WALTHAM 54, MASS. 


VECTRON FOR DESIGN AND MANUFACTURE OF: 


Gyros and Gyro Systems 


Precision Mechanical Devices 
Gyro Stabilized Platforms Computers and Calculators 

Servo and Gyromechanisms Special Gears and Assemblies 
Aircraft Instruments Synchros and Control Motors 
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Wave Detector 


(Continued from page 71) 


An approximation of this function 
is used in Eq. 5 to calculate the pe- 
riodical variation of the amplitude 
and phase of waves with reduced 
velocity. The amplitude of the fun- 
damental mode of these periodical 
variations is shown graphically in 
Fig. 6 as a,. The graphs may be used 
for the distance y,, 1, 1.25 and 
1.5 A x between the probe and the 
line element. The line b, shows the 
corresponding value for the phase 
variation. The amplitude variations 
have a distinct minimum for a cer- 
tain helix structure. The variations 
increase with increasing frequency 
and have a maximum, if the probe 
voltages induced by windings which 
lie side by side have opposite polar- 
ity, Ax being A, /2, if 4, is the reduced 
wave length. The increase with de- 
creasing frequency is attributable to 
the negative parts of the function for 
f(x,,/Ypr) (see Fig. 4). These nega- 
tive parts cause a reduction of the 
amplitude of the ground wave with 
reduced velocity relative to other 
waves. The graphs show that the 
investigated helix structure with a 
wave reduction coefficient k, 0.12 
and a probe distance y,, 1.5 
Ax has a suitable frequency range 
0.1 to 3 Kc, the disturbing periodi- 
cal amplitude and phase variations 
being lower than 1°. 


= FREQUENCY KMC 


Fig. 6: Magnitude of the amplitude and phase 
variations of the field strength due to Helix 


Test Results 


With the optimum data obtained 
from this investigation an experi- 
mental model of a standing wave de- 
tector was designed and constructed 


| for the type “N” line system. The 


probe is movable along the helix ele- 
ment, which is mounted in the center 
of a slotted line, over a length of 14 
cm. (5.5 in.) corresponding to an ef- 
fective measuring length of 110 cm. 
(43.3 in.). Precision machining was 
necessary for the fabrication of the 
line element and precision alignment 
for the transitions between the line 
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Woenever radio seemingly reaches its limit, 
such as the “line of sight’ range of TV, then 
radio engineers find a way to smash that limit 
...and open up whole new fields. 

Now it’s “Scatter Propagation”... the way to 
unlimit “line of sight’’ broadcasting .. . discov- 
ered and perfected by radio engineers. 

And now, for the first time, it is fully reported 
in 35 great articles in the October issue of 
“Proceedings of the IRE.” 

All IRE members will devour this issue and 
treasure it as they have the history-making 
issues on Color TV, Transistors, Electric Com- 
puters, etc. This October number will rank high 
as a practical service to the whole industry— 
a great reference text of 380 pages—and some- 
day become a collector's item among radio 
engineers. 


Price to non-members... $3.00 


® 


1 East 79th Street ° 


Cittention Broadeast Men: 


35 History-Making Articles on “Scatter Propagation 


1. “Foreword”, by K. A. Norton and J. B. 20. “Foreward Scattering of Radio Waves by 


6. 
7. 


The Institute of Radio Engineers 


New York 22, N. Y. 
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Wiesner 


. ‘Characteristics of Beyond-the-Horizon 


Radio Transmission’, by K. A. Bullington 


. ‘Radio Transmission at VHF by Scatter- 


ing in the Lower lonosphere’, by D. K. 
Bailey, R. Bateman and R. C. Kirby 


. ‘On the Scattering of Radio Waves by 


Turbulent Fluctuations of the Atmos- 
phere’, by F. Villars and V. F. Weisskopf 


. “Aerodynamic Mechanisms Producing 


Electronic Density Fluctuations in Tur- 
bulent lonized Layers’, by R. M. Gallet 
“Some Remarks on Scattering from Ed- 
dies”, by R. A. Silverman 

“Investigations of lonospheric Forward- 
Scatter Propagation at Frequencies Ex- 
ceeding MUF’, by W. G. Abel, J. T. deBet- 
tencourt, J. F. Roche and J. H. Chisholm 


.“UHF Long-Range Communication Sys- 


tems’, by G. L. Mellen, W. E. Morrow, A. 
J. Pote, W. H. Radford and J. B. Weisner 


. Diversity Reception in UHF Long-Range 


Communications”, by C. L. Mack 


. Factors Affecting Spacing of Radio Ter- 


minals in a UHF Link’, by I. H. Gerks 


. ‘Demonstration of Bandwidth Capabili- 


ties of Beyond Horizon Tropospheric 
Radio Propagation’, by W. H. Tidd 


. “Characteristics of Tropospheric Scat- 


tered Fields’, by L. G. Trolese 


. ‘Results of Radio Propagation Tests on 


Beyond-Horizon Paths”, by K. Bullington, 
A. L. Durkee and W. J. Inkster 


. ‘Investigations of Angular Scattering 


and Multipath Properties of Tropospheric 
Propagation of Short Radio Waves Beyond 
the Horizon’, by J. H. Chisholm, P. A. 
Portmann, J. T. deBettencourt and J. F. 
Roche 


. ‘Some Tropospheric Scatter Propagation 


Measurements Near the Radio Horizon”, 
by H. Janes and P. I. Wells 


. ‘Rate of Fading in Tropospheric Propa- 


gation”, by K. A. Norton, H. B. Janes and 
A. P. Barsis 


. ‘Probability Distribution of the Ampli- 


tude of a Constant Vector plus a Raleigh 
Distributed Vector’, by K. A. Norton, L. E. 
Vogler, W. V. Mansfield and T. J. Short 


. “Trans-Horizon Microwave Propagation 


over Hilly Terrain”, by H. Kurihara 


. "VHF Tropospheric Overwater Measure- 


ments Far Beyond the Radio Horizon”, by 
L. A. Ames, P. Newman and T. F. Rogers 
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Anisotropic Turbulence’, by H. Staras 


“Note on Scatter Propagation with a 
Modified Exponential Correlation Func- 
tion’, by A. D. Wheelon 


“Propagation of Short Radio Waves in 
a Normally Stratified Troposphere’, by 
T. J. Carroll and R. M. Ring 


“Measurements of the Phase of Radio 
Waves Received Over Transmission Paths 
with Electrical Lengths Varying as a 
Result of Atmospheric Turbulence’, by 
J. W. Herbstreit and M. C. Thompson 


“Phase Difference Variations in 9350 
Megacycle Radio Signals Arriving at 
Spaced Antennas”, by A. P. Deam and 
B. M. Fannin 


“Survey of Airborne Microwave Refracto- 
meter Measurements”, by C. M. Crain 


“Amplitude, Scale and Spectrum of the 
Refractive Index Inhomogeneities in the 
First 125 Meters of the Atmosphere”, 
by G. Birnbaum and H. E. Bussey 


“Some Applications of the Monthly Me- 
dian Refractivity Gradient in Tropospheric 
Propagation”, by B. R. Bean and F. M. 
Meaney 


“Some Fading Characteristics of Regular 
VHF lonospheric Propagation”, by G. R. 
Sugar 


. ‘Line-of-Sight Propagation Phenomena, 


1. Ray Treatment”, by R. B. Muchmore 
and A. D. Wheelon 


“Line-of-Sight Propagation Phenomena, 
ll. Scattered Components’, by A. D. 
Wheelon and R. B. Muchmore 


. ‘Near-Field Corrections to Line-of-Sight 


Propagation’, by A. D. Wheelon 


. “Obstacle Gain Measurements over Pikes 


Peak at 60 to 1046 Mc”, by R. S. Kirby, 
H. T. Dougherty and P. L. McQuate 


“The Role of Meteors in Extended-Range 
VHF Propagation”, by 0. G. Villard, Jr., 
E. R. Echleman, L. A. Manning and A. M. 
Peterson 


“Certain Mode Solutions of Forward Scat- 
tering by Meteor Trails’, by G. H. Keitel 


“The Use of Angular Distance in Estimat- 
ing the Median Transmission Loss and 
Fading Range for Propagation through 
a Turbulent Atmosphere over Irregular 
Terrain’, by K. A. Norton, P. L. Rice 
and L. E. Vogler 


Proceedings of the IRE 
1 East 79th Street, New York 22, N. Y. 


[] Enclosed is company purchase order for the October, 1955 
issue on “Scatter Propagation.” 
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PHYSICISTS AND ENGINEERS 


Research and development in the technology of 


guided missiles is not confined to any one field of 


physics. Broad interests and exceptional abilities 


are required by the participants. Typical areas at 


Lockheed Missile Systems Division include: 


* Applied mathematics such as the numerical 
solution of physical problems on complex 
computers 


* Analytical systems analysis of guidance 
and control problems 


* Ballistics and the integration of ballistic 
type missiles with vertical guidance 


RF propagation, microwave and antenna 
research and development 


* Integration of ground and flight test data 
to evaluate dynamic performance 


* Stress and structures 
* Instrumentation and telemetering 


Advanced electronics and radar systems 


Continuing developments are creating new positions 


for those capable of significant contributions to 
the technology of guided missiles. 


Sock beed 
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MISSILE research and engineering staff 


SYSTEMS LOCKHEED AIRCRAFT CORPORATION 


DIVISION VAN NUYS * CALIFORNIA 
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Wave Detector 
(Continued from page 130) 


element and the connected ordinary 
coaxial lines. 

A. Attenuation: As a mean value 
of the attenuation per wave length 
0.003 Np/2, was. obtained, low 
enough to be neglected in the ma- 
jority of cases occurring in measur- 
ing SWR. 

B. Irregularities of the wave ve- 
locity: The mechanical irregularities 
of the helix line and the groove re- 
sult in variations of the reduced 
wave velocity. The latter was deter- 
mined by measuring the distance be- 
tween two minima of the probe volt- 
age. The minima were moved along 
the line by an adjustable short, the 
mean value of the distance variations 
being Av = +0.5%. Fig. 7 shows a 
diagram of the frequency response 
of the velocity reduction coefficient. 
It shows the increase of the varia- 
tions at high frequencies due to the 
helix structure confirming the theo- 
retically derived results. 


08 


2 
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Fig. 7: Velocity reduction coefficient as a func- 
tion of frequency 


C. Accuracy: In determining the 
accuracy of the instrument for small 
reflection coefficients, as a measure 
for this magnitude, the quotient of 
the maximum divided by the mini- 
mum of the probe voltage is used 
when the probe is moved over the 
whole length of the slot. All periodic 
and irregular variations have to be 
taken into account when the line is 
terminated by an impedance stand- 
ard for type “N” coaxial lines. 

The total error can be separated 
in two parts, each measurable inde- 
pendently. One part results from th« 
discontinuities between the line ele- 
ment and the output connector, to 
which the object to be measured is 
connected. It can be very accurately 
determined with an adjustable short 
The other part, resulting from ir- 
regularities along the line elements 
and including the so-called probs 
error, can be measured by means o! 
a variable impedance transforme: 
and a coaxial termination connecte¢ 
to the output connector. The grap! 
in Fig. 8 shows both parts of this 
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CLOSE PARAMETER CONTROL MEANS 


Tl transistors standardize your production circuits! 


YOU CAN NOW DESIGN transistorized circuits to standard device specifi- SEND THE COUPON FOR DETAILS 
ations. Texas Instruments controlled parameter semiconductor devices fit your Sense cent sams, cs Sana ns ain eh magia es eam aint 
specific applications without additional testing and selection. Parameter tolerances - 


ire closely held and accurately described in new comprehensive design data. All a ee a eee 


¥ 

. . “1: : describing the semiconductor products > 
ll germanium and silicon transistors are manufactured and 100 per cent tested . ° a 
oe Pel: s Moe ae ee checked below: 5 
or exacting design characteristics. 3 
This close parameter control has enabled Texas Instruments to pace the indus- GERMANIUM ' 

try in transistor development and application. Newest TI germanium devices are ] Radio transistors, p-n-p and n-p-n types 4 
n-p-n xh speed switc y transistors. / i - y : : ee 7 ; 
p-n high peed itching transistors An important step toward complete | eas epee enipainng teenadiens | 
transistorization of computers, these grown junction units have beta spreads of ai , f 
; : ae E ] P-N-P alloyed junction general purpose i 

\wo-to-one and are 100 per cent tested for switching characteristics. TI was also : ively 2 vies : 
first to produce silicon transistors commercially, and only TI manufactures ger- 7 , 
. . . . if ." [] N-P-N grown junction general purpose 7 
manium transistors for all three transistorized pocket radios now on the consumer ae ; ° sie | 


. . -¢ : , , transistors 
market. For radio, general purpose, and many specific applications, Texas Instru- 


| 
| 
| 
| 
| 
| 
| 
| 
ments manufactures both p-n-p alloyed junction and n-p-n grown junction ger- | TF iceman 
manium types. | [] Grown junction tetrodes 
For your own transistorized product development, specify the exact devices | 
you need from TI’s wide range of semiconductor products — germanium and | 
silicon; p-n-p or n-p-n types; diodes, triodes, tetrodes. Write for new descriptive 
lata and curves that will help simplify your production problems. | 
| 
| 
| 
| 
| 
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SILICON 
[] General purpose transistors 


[ ] Power transistors 


| Junction diodes 


] Voltage reference diodes 
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TEXAS INSTRUMENTS 


INCORPORATE O 
6000 LEMMON AVENUE 


Name _ a 


Company 


DALLAS 9. TEXAS Address _ 


WESTINGHOUSE 
NEW SILICON POWER 
RECTIFIER puts you ahead... 


High-temperature operation. Exhaustive tests have shown that 


these units are capable of operation up to 200°C with no detectable 


aging in their characteristics. 


In rectifier efficiency. Forward voltage drop reaches only 0.85 


volts at 40 amperes, 190°C junction temperature. Efficiency is over 


99%. Ratings up to 200 volts maximum peak inverse are available in 
four classifications: 50, 100, 150 and 200 volts. 


In compact design. Westinghouse silicon power rectifier (shown 


actual size above) takes only 1/50th the volume of the comparable 


selenium rectifier. 


Write today for your free application 
Facts Folder describing the full range of 
silicon powerrectifier characteristics. These 
rectifiers are available for immediate de- 
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P.O. Box 
868, Pittsburgh 30, Pa. J-80002 


you can BE SURE...i¢ its 


Westinghouse 
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Latest Design Data 


Wave Detector 


(Continued from page 132) 


error as a function of the frequency. 


06 08 ,.. oe 
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Fig. 8: Errors: (1) due to discontinuities between 
slotted section and output contact; (II) ir- 
regularities of the element and wave distortions 


Fig. 1 shows an improved, later 
model of the standing wave detector 
with helix line. The probe can be 
moved over a length of 20 cm. (7.9 
in.), corresponding to an effective 
electrical length of 250 cm. (100 in.), 
the wave velocity reduction coeffi- 
cient being k 0.08. The error at- 
tributable to irregularities along the 
line element and to the pick-up re- 
sponse to the field strength distribu- 
tion is less than +5°%. The value of 
the error resulting from the discon- 
tinuities between the line element 
and the output connector is less than 


I% 
Presented t the 1 IRE ¢ t n 
References 
3 J Tischer, Inductive Probe for Standing 
Wave Detectors . Tran f the R ul Inst. « 
fecann Stockholm, Sweden 


Absorbing Materials 
(Continued from page 75) 


were similar to the 8-in.-thick model 
except that the r-f performance was 
displaced upward in frequency. Ex- 
periments were conducted to deter- 
mine the minimum number of steps 
required to approximate the expo- 
nential resistance curve without un- 
duly increasing reflection. Samples 
were made where the number of 
steps was varied from two through 
six. Performance was found to meet 
the 2°% reflection limits with as few 
as three steps and no further im- 
provement was noted for more than 
three. These steps were not per- 
fectly sharp as a result of some 
draining of the lossy material prior 
to solidification. 

It was also demonstrated that 4- 
in.-thick pyramid material could be 
made which reflected less than 2% 
of the incident energy over this 
range. 

Fig. 5 shows a plot of reflections vs. 
frequency for sample No. 1093 which 
was the flat sample made using three 
steps to approximate the exponential 
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curve. The actual distribution of re- 
sistance vs. depth is shown in Fig. 6. 
The weight of this material was 1.3 
lbs sq ft 


Measurement Techniques 


At microwave frequencies the ma- 
terials were evaluated by measur- 
ing the percentage of power reflected 
from samples as compared with that 
from a metal plate in free space. 
With the arch described in the pre- 
vious report and shown in Fig. 2, 
measurements could be made over a 
wide range of angles of incidence fo, 
both polarizations from 2200 through 
25,000 mc. This system is limited to 
high frequencies by the size of both 
sample and horn antennas required 

Two enclosed systems were de- 
veloped for low-frequency work, 
one using coaxial transmission line, 
the other waveguide. These are 
shown in Figs. 3 and 4. The percent 
of incident power reflected is de- 
termined in each from a measure- 
ment of VSWR in slotted sections. 
Samples to be evaluated are placed 
at the large end of the systems 
against a short where the ratio of 
E to H is essentially the same as in 
free space. With the coaxial system, 
the line is slowly flared at constant 
impedance to a diameter of 18 in. 
The large size is required to inte- 
grate performance over surfaces 
with large pyramids. In the range 
of 600 to 3000 mc a 2-in.-diameter 
slotted section is attached for meas- 
urement of vswr. A 5%4-in.-diameter 
section is used for this purpose from 
100 to 1100 mc. 

The waveguide system has the ad- 
vantage of allowing measurement of 
commercially available absorbers 
measuring 2 ft. x 2 ft. in size with- 
out destroying the sample by cutting. 
A slotted section in 7 in. x 14 in. 
guide is used in the range of 500 to 
900 mec, and standard waveguide 
slotted lines used from 1100 to 2000 
mc, and 2300 to 4500 mc. Waveguide 
adapters provide coupling of the 
higher-frequency guides to the large 
horn. To reduce taper reflections, the 
adapters and the test horn are flared 
in both dimensions along curves 
formed by ares of two circles meet- 
ing at a point where their tangents 
coincide. It was found by sliding a 
sample of material in the horn that 
the vswr resulting from flanges and 
taper discontinuities was less than 
1.05 over the frequency ranges men- 
tioned above. Although it can be 
shown that higher modes may prop- 
agate in the region near the material 
in both coaxial and waveguide sys- 
tems, the agreement between free- 
space and enclosed-system measure- 
ments in the range of overlap sug- 


NEW DECADE 


AMPLIFIER 


by FAIRCHILD 


low-cost 


Here is a new high-precision, gen- 


eral purpose laboratory tool that 
offers four independent amplifiers 
in one unit. They can be cascaded. 
Long-term accuracy is within 2 per- 
cent and simple screw-driver sets 
match circuits exactly. 


SPECIFI 


Frequency Response with a .4 
5 ¢.p.s.—3.0 Mc. = V2 db frequencies. 
1 ¢.p.s.—5.0 Me. = 3 db 
useful gain beyond 10 Mc 


Gain greater than 15 volts r.m.s 


Voltage gain of 10 + 2% per per stage. 
stage at mid-frequencies. 
Output Impedance Input 


now, four ry 
amplifiers in one | 
versatile 


package! | 


The Fairchild Decade Amplifier is 
self-contained with a regulated 
power supply and is fitted with dual 
connectors to take both coaxial and 
standard double “banana” plugs. 
It provides four amplifiers in one 
package at a price comparable to 
that of a single amplifier. 
CATIONS 


p fd. at mid- Pulse Response 
Rise time less than .1 ps 


Output Voltage with virtually no overshoot 


or ring even with severe 
overload; accepts positive 
or negative pulses 


Equivalent Noise-and-Hum Input Impedance 


1.0 megohm in parallel with 


less than 200 ohms in series 30 p V at grid. 8 pp f. 


FAIRCHILD 
GC. we \ Mhitile Dui ee 


Wyandan 


ch, L. 1, N.Y. 


FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


GUIDED MISSILES DIVISION, WYANDANC 


Please send me detailed information on 


Name and Company—____ 


Address. 


H, L. 1, N.Y. a artes 
the Fairchild Decade Amplifier. 


| 
| 


City Zone____ State a 


TI 
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135 


You Can 
Depend On ARC 
Test Equipment 


Type H-14A 
Signal Generator 


Type H-16 
Standard Course Checker 


UHF Signal Generator 


Where - 
accuracy Is 


ITAL! 


ae 


pew 


ae \} 


? 


The Type H-14A Signal Generator has two 
uses: (1) It provides a sure and simple means 
of checking omnirange and localizer receivers in 
aircraft on the field, by sending out a continuous 
test identifying signal on hangar antenna. Tuned 
to this signal, individual pilots or whole squad- 
rons can test their own equipment. The instru- 
ment permits voice transmission simultaneous 
with radio signal. (2) It is widely used for mak- 
ing quantitative measurements on the bench 
during receiver equipment maintenance. 

The H-16 Standard Course Checker meas- 
ures the accuracy of the indicated omni course 
in ARC’s H-14A or other omni signal genera- 
tor to better than 2 degree. It has a built-in 
method of checking its own precision. 

Type H-12 Signal Generator (900-2100 mc) 
is equal to military TS-419/U, and provides 
a reliable source of CW or pulsed rf. Internal 
circuits provide for control of width, rate and 
delay of internally-generated pulses. Complete 
specifications furnished on request. 


Dependable Airborne Electronic Equipment Since 1928 


Omni Receivers 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


900-2100 Mc Signal Generators * UHF and VHF 


Receivers and Transmitters * 8-Watt Audio Amplifiers * 10-Channel 
Isolation Amplifiers * LF Receivers and Loop Direction Finders 
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Absorbing Materials 
(Continued from page 135) 


gests that no serious error arises 
therefrom. There is no reason to ex- 
pect that higher modes will be ex- 
cited by samples which are uniform 
and symmetrical. 


Fig. 6: Resistance vs. depth in the material for 
both developmental absorbers 


The change in loading with depth 
in the absorbers was determined 
from a measurement of resistance at 
various points between front and 
back. For this purpose a test device, 
which consisted of two eight-penny 
nails mounted 1% in. apart in a piece 


of plastic, was devised. This device 


was punched 1% in. deep into the 
sides of samples at different levels 
and the resistance between nails was 
measured. This simple measurement 
of arbitrary resistance proved to be 
useful in understanding perform- 
ance. No attempt was made to relate 
this resistance to resistivity. Fig. 6 
shows the variation of resistance 
with depth on samples of both 500- 
and 1000-mc materials. 


Application 


Contracts for manufacture of both 
types of material were awarded to 
the Sponge Rubber Prods. Co. of 
Shelton, Conn. Their production 500- 
Mc material is also about 8 in. thick 
and weighs approximately 1.5 Ibs. 
sq. ft. The 1000-mc model is 5 in. 
thick and weighs about 0.6 lbs./sq. 
ft. Both are similar electrically to 
the NRL prototypes and do not re- 
flect more than 2% of incident en- 
ergy over the design range. 

This 500-mc material was used by 
Radio Division II at NRL to con- 
struct a darkroom for low-frequency 
work. The room is 36 ft. long by 10 
ft. deep by 13 ft. high and has one 
conducting wall left without mate- 
rial to facilitate certain experiments. 
Walls are of concrete over which was 
adhered a layer of fiber-backed cop- 
per foil to shield the room from out- 
side radiation. The absorbing mate- 
rial was adhered to the foil with 
Minnesota Mining adhesive EC-847 
diluted with one part acetone to 


TELE-TECH & ELECTRONIC INDUSTRIES * November 1955 


=“ 


— mw 


three parts adhesive. The sheets of 
material were tied to tabs mounted 
in the concrete with a ramset gun in 
order to provide contact with the foil 
while the adhesive was setting. It is 
felt that this rubber cement can be 
used equally well for adhering the 
hair absorbers to other surfaces 
such as wood, plaster, and other 
metals. The room is at present in 
the process of being evaluated. 


References 


1. H. A. Tanner, A. G. Sands, and M. V 
McDowell, “Darkflex—A Fibrous Micro- 
wave Absorber,” NRL Report 34137 
April 20, 1953. 

> A. J. Simmons and W. H. Emerson 
“Anechoic Chamber For Microwaves,” 
Tele-Tech, July 1953 


High Density 
(Continued from page 91) 


so the sprocket channel amplifier had 
to be of special design. 

Shielding between the heads re- 
duced the crosstalk signal somewhat, 
but the residual noise-to-signal ra- 
tio of 20 to 1 was still intolerable. 
Since the sprocket head was located 
between the two recording heads, it 
was possible to reduce by a signifi- 
cant amount the crosstalk signal. 
This was accomplished by orienting 
the windings of the recording heads 
so that they were in opposition to 
each other, thereby causing their 
magnetic fields to cancel. However, 
some crosstalk was still present be- 
cause of slight geometric differences 
between the heads, minor differences 
in the signal levels, and a small ca- 
pacitive coupling to the sprocket 
head. In order to suppress further 
the effects of the crosstalk signal, 
advantage was taken of the fact that 
the two signals with which the 
sprocket channel amplifier is con- 
cerned are made up of widely differ- 
ent frequency components. The de- 
sired signal from the tape consists 
of packets of nearly pure sine waves, 
whereas the undesired crosstalk sig- 
nal is made up primarily of much 
higher-frequency components since 
it is induced by a recording pulse 
which is only 2 usec in duration. 
This knowledge was used to design 
and build a low-pass amplifier for 
the sprocket channel. At the output 
of this amplifier, the crosstalk signal 
is reduced to only % the amplitude 
of the tape signal. Thus attenuated, 
the crosstalk presents no further 
problem since it is now within the 
range of conventional amplitude dis- 
crimination means. 

The information channel circuitry 
is nearly identical with the sprocket 
channel circuitry; the main differ- 
ence is in the reading amplifiers. 


“ate a 
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As the electronics industry grows from $9 billion to $20 
billion in the next 10 years, will you be growing with it? 


In answering, consider the extent to which your personal 
progress is dependent on the progress of the company you 
are with...and the following facts about Sylvania 


+ Sylvania has expanded to 45 plants and 16 laboratories 
in 11 states 


+ In 6 years, the electronics industry grew 24%; Sylvania 
grew 32% 


+ Since 1949, Sylvania has doubled its engineering staff 
and tripled its sales 


Sylvania’s success story is the story of its creative engi- 
neers. These men of talent are given wide latitude to 
experiment...every facility to test original designs...and 
are rapidly advanced in the company as is shown by the 


fact that the average age of high level officials at Sylvania 
is only 45, 


If you are realistic about your future, look into the oppor- 
tunity now open to join Sylvania...and be high in your 
protession 10 years from now. 


WALTHAM Engineering BUFFALO Engineering 


Majors in E.E., M.E., Math, Majors in E.E., M.E., or Physics. 
Physics. Research & Develop- Experience in Product Design 
ment experience in— and Advanced Development in— 
Countermeasures Circuit Design 
Systems Analysis Systems Development 
Transistor Applications Pulse Techniques 
Noise Studies F.M. Techniques 
Antenna Res. & Dev. Equipment Specifications 
Systems Development Components 
Mechanical Design Microwave Applications 
Miniaturization Servo Mechanisms 
Digital Computer Subminiaturization 
Circuits & Systems Mechanical Design 
Circuit Design Shock & Vibration 
Shock & Vibration Heat Transfer 
Technical Writing ee 
Missile Analysis Wit 
Missile Systems Laboratory INTERViEew g& 
Radar Research & Development EXpE RELOC, TION | 
Missile Guidance & Ground WILL BE p NSEs | 
Equipment Analysis Sylvanig A By SYL VA 
Systems Evaluation Operations *dvanced [5 finan NIA | 
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SYLVANIA ELECTRIC PRODUCTS INC. 


Thomas A. Tierney Randall A. Kenyon 
100 First St. 175 Great Arrow Ave. 
Waltham, Mass. Buffalo 7, N.Y. 


v SYLVANIA » 
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Your inquiries will be answered within 2 weeks 
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Michigan-Wisconsin Pipeline Company 


Assures power for 


repeater stations 
with ONAN 


Standby Electric Plants 


Microwave radio handles communications 
for the Michigan-Wisconsin pipeline which 
carries natural gas from Texas fields through - 
out Wisconsin and Michigan. 

Of the 60 repeater stations in the system, 
53 are unattended and are equipped with 
Onan Standby Electric Plants and Onan 
Automatic Line Transfer Controls. When 
commercial power is interrupted, the Onan 
plants start automatically and supply power 
for operating microwave equipment. 

Most of the Onan units are Model 305CK 
electric plants of 3,500-watt capacity. This 
model, together with the Onan 5 and 10K W 
“CW” electric plants have built-in advantages 
for microwave standby service. They are air- 
cooled, extremely compact, and dependable. 

If you have a problem in standby power, 
write our sales engineers. Onan builds elec- 
tric plants for every need from 400 to 
50,000 watts. 


Onan Model 305CK shown installed in the repeater station at 
Waukesha, Wisconsin. Bottled gas is used for fuel. 


NEW AUTOMATIC MICROWAVE 
LINE TRANSFER CONTROL 


This new control facilitates testing of all 
control components as well as the engine 
generator set. Momentary contact switch 
transfers load from commercial power to 
the generating plant with only 1/10th 
second interruption. Generator can be ex- 
ercised by itself if desired. Control in 
corporates time-delay starting, stopping 
Voltage sensitive relays, both on the com- 
mercial line and on generator output, assure 
correct voltage before transferring load. 


Write for literature and specifications 


D. W. ONAN & SONS INC. 


3513 University Ave. S.E. 
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® Minneapolis 14, Minnesota 


High Density 
(Continued from page 137) 


While the sprocket channel ampli- 
fier was purposely designed to sup- 
press the high-frequency response, 
the information channel amplifier 
has no such requirement. A satis- 
factory design was achieved simply 
by reproducing the sprocket channel 
amplifier with the filter 
omitted. 


low-pass 


RECORDED PATTERN 
lOO00 11I0000 110000 


Fig. 3: Pulse patterns for (top to bottom) 
440/in., 490/in. and 550/in. 


Although this tape storage system 
has not yet been completely and rig- 
orously tested with a computer un- 
der actual operating conditions, it 
has been given extensive laboratory 
trials to determine the reliability of 
the reading and recording circuitry 
at different recording densities. Fo1 
these tests the sprocket channel was 
recorded and used as it would be in 
actual operating conditions to con- 
trol the recording and reading of the 
information channels. By recording 
words of information that contain a 
known number of ones and zeroes, 
it was possible to obtain a fair check 
of the performance of the system by 
counting the number of ones or 
zeroes on playback. Without taking 
any precautions to prevent errors 
from tape flaws, several runs of one 
to three million digits were recorded 
and read at densities of 500 to 600 
digits/in. without apparent errors. It 
is expected that similarly successful 
results will be obtained when the 
system is tried with the NBS com- 
puter, SEAC, under actual operat- 
ing conditions. 


1. Magnetic tape ‘“‘memory”’ for SEAC, Tech. 
News Bull. 35, 161 (Nov. 1951). 
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Parabolic 


(Continued from page 93) 


A dull black painted finish is there- 
fore best for these units. 

The choice of focal length is, with- 
in limits, arbitrary. The primary ra- 
diator must be designed with the 
focal length and dish diameter in 
mind, so that proper illumination of 
the main reflector is provided. A long 
focal length reduces the effect of the 
reflector on the vswre of the feed. 
From a mechanical standpoint, a 
short focal length is desirable, as it 
results in a more “cup-shaped” re- 
flecting surface, which has greater 
inherent structural strength. A 9 ft. 
focal length was chosen for this an- 
tenna, as the best compromise. 


0B 
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Fig. 8A: Radiation in H plane, front siot 
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Fig. 8B: Radiation in H plane, rear siot 


Any of the several types of para- 
bolic antenna feeds are suitable, and 
two were built and tested. Fig. 1 
shows a dual input feed in place in 
the reflector. A closer view of the 
feed is shown in Fig. 5. A metal cyl- 
indrical radome, shown at the right 
of the photograph, encloses two pairs 
of slots, arranged at 90° to each 
other, in a cylindrical conductor 
within the radome. The diameter of 
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Allen-Bradley Co., producers of motor controls, use 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 


high speed 


AUTOMATIC TD LRSaa MEASURES, 


3000 STRIPPED WIRE LEADS in one hour 
..-each precision-cut with both ends per- 
fectly stripped. That’s the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 


due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 


Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 
appliances, motor controls and instruments of 


all kinds. 
Plan now to cut wire stripping costs in 


your plant...with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 
Finished Wire Leads Per Hour: 
lengths to 15’’, 3000; 64’’-97"’ lengths, 500. 
Stripping Length: 1!2’’ max. both ends. 


, 


Cutting Length: max., 97’’; min., 2’; special, %”’. 


ARTOS 


2753 South 28th Street e 


Here’s the fastest way to 
produce finished wire leads! 


| 


WRITE FOR Descriptive technical sheet tells how the Artos 
BULLETIN 


CS-6 can save you money, manpower and time. 


Automatic Wire Cutting and Stripping 


Milwaukee 46, Wisconsin 
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CUTS and 
STRIPS 
wire, cord 


and cable 
at speeds up to 


3000 


pieces per hour 
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Braided Cord With 
Rubber Jacket 
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Ingenious electro-mechanical 
device generates 
Sine or cosine function 


From a combination of mechanical and electrical principles, Ford 
Instrument Company engineers have produced and patented an 
electro-mechanical device to generate Sine and cosine functions. The 
mechanica! portion 1s an internal-gear angle resolver. It consists of 
two gears an internal gear and a pinion. Because the pinion has 
exactly half the number of teeth as the internal gear, the pin on its 
pitch circle traces a straight line when the pinion rolls inside the 
angle gear. 

Furthermore, the displacement of the pin relative to the center of 
the internal gear is proportional to the sine (or cosine) of the roll 
angle of the pinion 

If a linear potentiometer is now placed along the diameter of the 
internal gear and a potentiometer slider is fastened to the pin on the 
pinion, the voltage picked off by the brush is proportional to the 
sine (or cosine) of the angle. 

Pwo such systems, connected in tandem, produce simultaneously 
both the sine and cosine functions 

This is another example of Ford Instrument engineering ingenuity. 
What appears on the surface to be a complex problem is solved by 
the combination of well-known principles. 

Perhaps vou have a problem that could benefit from Ford Instru- 
ment experience. Ford Instrument engineers work every dav with 
svstems using mechanics, electronics, hydraulics, eleetro-mechanics. 


magnetics, atomics. How can Ford help your 


(@ : 
ca FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
\J 31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


Parabolic 


(Continued from page 139) 


the cylindrical radome can be varied, 
to allow control of the primary feed 
aperture, so that the parabolic re- 
flector can be properly illuminated. 
The two pairs of slots are fed by 
separate transmission lines inside 
the support tube, which is accom- 
plished by the use of a triple con- 
centric coaxial construction. The co- 
axial input connections are shown 
in Fig. 6. The larger input is 31% in. 
line for handling the transmitter 
power, and the smaller one is for 
connection to the receiver line. 

Scale model pattern measurements 
of this feed have been made, and a 
typical pattern is shown in Figs. 7 
and 8. The guy wires used to sup- 
port the feed have very little effect 
on electrical performance. They of- 
fer a very distinct structural advan- 
tage. By supporting the bending 
forces on the feed from the outer 
stiffener ring of the reflector, the 
structural strength required at the 
center of the reflector is greatly re- 
duced, eliminating the necessity for 
a complicated back-up structure at 
that point. 

The coupling between the two 
feeds is, of course, important. Meas- 
urements on the model gave coup- 
ling values of about 27 to 28 db 
down. It is anticipated that some- 
what better decoupling can be ob- 
tained, as the preliminary model 
tested was not as precisely con- 
structed as production units would 
be. 


Fig. 9: 2580 MC scale model used to check 
patterns of proposed feed assembly 


Another type of feed, designed for 
single input, and to meet somewhat 
greater bandwidth requirements, is 
a horn, a scale model of which is 
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shown in Fig. 9. The mouth of the 
horn is flared to provide proper il- 
lumination of the reflector. The two 
diagonal structural members sup- 
port the horn from the inner stiffen- 
ing ring on the back of the reflector. 
again eliminating bending forces at 
the center of the dish. The two tubes 
to the center of the dish are also 
part of the feed support system, and 
allow the coaxial feed line to be 
brought out to the feed from the 
back of the dish through one of the 
tubes. By hinging the diagonal struc- 
ture members at both ends and pro- 
viding a removable plate at the 
center of the dish, the entire feed 
system can be swung in so that 
maintenance or repairs can be ac- 
complished on the feed system from 
the back of the dish, eliminating the 
necessity for rigging or scaffolding. 
In conclusion, it can be said that 
the design criteria used have re- 
sulted in a completely practical and 
suitable unit. The utilization of 
thoroughly tested and proven fabri- 
cation methods and field erection 
techniques reduces uncertainties of 
quality control to a minimum. 


TWX and TEX Teleprinter 
Networks Hooked Up 


RCA Communications Inc. and 
American Telephone and Telegraph 
Co. have completed arrangements 
whereby the trans-Atlantic Tele- 
printer Exchange Service (TEX) 
operated by RCA will be connected 
at RCA operating centers to the Bell 
System TWX network in the U.S. by 

ieans of perforated tape. 

In the initial stage the arrange- 
ment will allow TEX subscribers in 
17 countries of Europe and Africa to 
communicate with TWX subscribers 
served by Bell System exchanges in 
the metropolitan N.Y. and Northern 
N.J. areas. Eventually the service 
will be extended throughout the U.S. 


Teleregister Corp. Simpli- 
fies Railroad Reservations 


Equipment which will cut from 
days to seconds the amount of time 
required to make a typical cross- 
country train reservation has been 
made possible now that three leading 
railroads, the New Haven, New York 
Central, and the Santa Fe have 
signed contracts for installation of 
this equipment by the Teleregister 
Corp. of Stamford, Conn., a sub- 
sidiary of the Ogden Corp. A num- 
ber of magnetic memory drums will 
be used to store information on the 
availability of several million pas- 
senger accommodations for as long 
as seven months in advance. 
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More Engineers on A-N and civilian projects are proving— 


It pays to specity 


AMPERITE 


DELAY RELAYS 
BALLAST REGULATORS 


MPERITE 
DELAY 
RELAY 


AMPERITE 
REGULATOR 


T? BULB 


simplest, most effective method for obtaining 
automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes 


in altitude, am 


value (for example, 0.5 amp). : 

@ For currents of 60 ma. to 5 amps. ! 
Operates on A.C., D.C., Pulsating ; 
Current. : 
@ Hermetically sealed, light, compact, J 
, 


+90°C), or humidity. Rugged; no moving parts; 


changed as easily as a radio tube. _nonracs OF wy} with aMPanive 
j Ox ONLY 
Write for 4-page ay? 4 
' 
Technical Bulletin No. AB-51 %: 1% 


and 


Ho 


A]? ... cost less! 


YNOELS 


Thermostatic DELAY RELAYS 


MOST COMPACT, HERMETICALLY SEALED 
Provide delays ranging from 2 to 150 seconds, 


@ Actuated by a heater, they operate on A.C., 
D.C., or Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, {x 
moisture, or other climate changes. 


\ 


@ Circuits: SPST only — normally open or nor- } 

mally closed. t 
Amperite Thermostatic Delay Relays are com- ry 
pensated for ambient temperature changes from Rat 
—55° to +70°C. Heaters consume approximately W¥* 
2 W. and may be operated continuously. The Lun 
units are most compact, rugged, explosion-proof, 
long-lived, and — inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 


Also — a new line of Amperite Differential Relays — 
may be used for automatic overload, over-voltage, under- 
voltage or under-current protection. 


BALLAST REGULATORS 


e Amperite Regulators are designed to keep the } 
current in a circuit automati- ’ ; 
cally regulated at a definite 


MINIATURE 


and most inexpensive. 


Amperite Regulators are the 


bient temperature (—55_ to 


y oem CO. Inc., 561 Broadway, New York 12, N. Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 
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ANTENNAS 


BY D. S. KENNEDY & CoO. 


WORLD'S FOREMOST DESIGNERS AND 
PRODUCERS OF MICROWAVE REFLECTORS 


From design and development, through production of complete 
antenna svstems, Kennedy has your answers. And when tome is 
an important factor, Kennedy is unmatched. 


RADIO TELESCOPES. 


Cilé isStronon 


ire also pioneering 


the developme! 


high precision equa- 
torial and elevation- 
ith 
oul 

TRANS-HORIZON Communications antennas are in service from the Arctic to the Propic S 
OF tubular aluminum construction, 14, 18, 28, ft meters are presently in 
production. AX varie f surfaces are available 1 iding a new SOUAREX mesh de- 
veloped by us especially for circular polarization, Feed systems can be supplied from 
OO to S000) me Gsround or tower mountings meet needs of various installations. 


RADAR ANTENNAS Of many types, in large LAMINATED PLASTICS. In addition to horn 


quantities, are designed and covers and radomes, we are producing 
wactured uulizine a welded tubular low-pressure fiberglas-reinforced 
frame structure. Solid, slatted, pet carrving- and instrument-cases, parabolic 
vated or mesh surfaces are available in reflectors, dielectric spars, etc. Experi- 
rabolic, esc*?, mulufocal or other special mental and development work is being 
eometries with apertures ranging to carried on in the consumer and industrial 
ell ¢ r LO { held 


ANTENNA EQUIPMENT 


°-D. S. KENNEDY & CO. 


COHASSET, MASS. — TEL: CO4-0699° 


\ 
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Resonator 


(Continued from page 85) 


The phase _ shifter illustrated, 
which also is capable of withstanding 
high power, is of a type that has 
been described in the literature. It 
is comprised of a 3 db narrow wall 
coupler with a pair of short circuit- 
ing plungers positioned as_ illus- 
trated. The plungers are ganged to- 
gether so that they are moved with 
their front faces always remaining 
in a same plane. Due to phase addi- 
tions, a perfect match is theoretically 
maintained when looking in the pri- 
mary arm of the phase shifter re- 
gardiess of the positioning of the 
plungers. The phase of the output 
wave, however, is controlled by the 
positioning. 


Figure 7 


Figure 8 


Test data obtained with the use 
of this setup is shown in Fig. 7. This 
information was obtained with the 
Transvar® Coupler set at a value of 
3 db and a calibrated attenuator in 
place of the test piece. It is seen 
that a good correlation exists be- 
tween the theoretical curve and ex- 
perimental points. Fig. 8 was ob- 
tained by the use of the same system. 
Here the resonance characteristic is 
demonstrated. The insertion loss 
around the loop was measured and 
found to be .4 db. When the phase 
shifter was adjusted to maximize the 
voltage ratio at each frequency it 
was found that the ratio remained 
essentially constant over the fre- 
quency load as is to be expected 
from the theory. Additional experi- 
ments conducted at small values of 
coupling indicate a sharp resonance 
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and a consequent need for fine ad- 
justment to maximize the ratio. An 
inherent limit to the voltage ratio 
exists even at small values of coup- 
ling due to the intrinsic losses in the 
loop. 

The traveling wave resonator is a 
device which should prove useful 
wherever passive means for obtain- 
ing voltage gain are needed and 
standing waves cannot be tolerated. 
Useful gains have been obtained 
with relatively simple circuits. 


Presented at the 1955 National Electronic 
Conterence 


Aluminum Transformers 
Announced By Reynolds 


A new development in the winding 
of electromagnetic coils for use in 
transformers, solenoids and some 
motors and generators is expected to 
substantially reduce the cost of the 
coils. The new method, developed by 
Reynolds Metals Co., involves wind- 
ing coils with strips of aluminum foil 
or thin aluminum sheet instead of 
with the conventional electrical wire. 

Reynolds officials explain that the 
new spiral winding of coils with 
aluminum utilizes anodic coatings 
for aluminum which serve as insula- 
tion for the strips of metal wound 
into a coil, replacing the paper, glass 
or enamel insulation normally used 
with wire coils. The methods and 
materials employed permit the pro- 
duction of lightweight, compact coils 
capable of operating at high tem- 
peratures and with excellent heat 
dissipation features. 


Space savings are afforded by the 
excellent heat transfer characteris- 


tics of the coils. Since every turn of 
the coil is exposed to the outside, no 
hot spots are encountered and cool- 
ing ducts can be eliminated. Fins 
may be incorporated in the coils to 
provide additional cooling if desired, 


without materially increasing their 


size. 
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How Big is a Toroid? 


As large or as small 

as your needs require... 

if your source is Be W. 
darker & Williamson can 
provide precision toroidal 
coils wound on a production 
line basis from doughnut 


size to aspirin size. 


A sure cure for produc tion 
and miniaturization 


headaches. 


Barker & Williamson, Inc. 
237 Fairfield Ave., Upper Darby, Pa. 
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INDEXING TURNTABLES OF EVERY DESCRIPTION 


Eisler is considered a pioneer of indexing mechanisms. Has designed and built turntables for over 50 
years. Indexing range from 1 to 400 RPM. Eisler indexing turntables have been adopted as standard 
for over 33 years by some of the largest firms in the U.S.A. Use Eisler Indexing machines as the basis 
and you can add ports for your own production, Hundreds of Eisler indexing machines are in daily use 


all over the world 
TILTING TURNTABLES AND POSITIONERS 
A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING 


CAM and ROLLER. DRIVES ee 
Sint &% 


ce FRONT VIEW 


CHAS EISLER JR. PRES. 


EISLER ENGINEERING CO., INC. 


770 So. 13th St., NEWARK 3, N. J. 


World Famous 
for Over 33 Yeors 


MICROWAVE 
COMPONENTS 


CUSTOM . 


Cavities, duplexers, couplers, feed horns, 
mixers, rotating joints and other complex 
mechanical assemblies built to your specifications 
... Engineering service available ... prompt 
quotations and deliveries, 


STANDARD ... 


Straight lengths, flanges, bends, twists, attenuators, 
loads, xtal mounts, couplers, tees, etc., 
from stock. 


WRITE FOR CATALOGUE TODAY | 


8849 W. 47TH ST., BROOKFIELD, ILLINOIS 


roa 
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Power Supply 


(Continued from page 82) 


ate, voltage v—proportional to dc 
output voltage V—has to vary the 
bias voltage applied to C to modify 
its capacitance, resulting in retun- 
ing L,. Thus a closed-loop feedback 
system is obtained, and if the con- 
trol elements operate on the correct 
slopes of their working characteris- 
tics, any output voltage variation 
will result in retuning the oscillator 
in a way to restore its former value. 
The operating characteristics will be 
discussed now. 
Using a calibrated 
condenser, dc 


air-dielectric 
output voltage was 
plotted against capacitor setting 
(Fig. 3). The diagram shows a 
smooth peak for a tuning capaci- 
tance of 327 uuf with L, tuned to the 
resonating frequency of L, tuned by 
its distributed capacitance, and two 
slopes A and B. With conventional 
fixed-capacitance tuning, slope B is 
preferred, because slope A results in 
poor stability; for low values of ca- 
pacitance, there is a continuous de- 
crease of oscillation amplitude, and 
the device goes out of tune and stops 
working. 


250 300 


350 400 450 500 
C wuf co 
Fo. 


Fig. 3: DC output voltage vs. capacitor setting. 
Slobe B provides superior stability. 


As the bias voltage applied upon 
C may be v—V, as well as V,—v 
according to v being superior or in- 
ferior to V,, there are 4 possible 
working conditions, shown in 
Table 1. 

It appears that condition 1 is the 
only practical one. In the following, 
A, B and R will refer respectively 
to unregulated operation on slopes 
A and B and regulated operation 
according to condition 1 (slope A 
and v > V,). 


as 


Regulation Efficiency 


DC output voltage in terms of 
oscillator B supply voltage is plotted 
on Fig. 4. H-V readings were taken 
on a Triplett model 630 multimeter 
featuring an impedance of 120 meg- 


TELE-TECH & ELECTRONIC INDUSTRIES * November 1955 


ohms at 6,000 v. range. Regulated 


Fig. 4: Variation with osc. plate voltage 


characteristics 3 and 4 refer to C 
1,130 wuf and 940 uuf (rated 
values) respectively. Defining a 
regulation factor M by the relation 
M rate of variation of B+ voltage 
rate of variation of de output 
M values resulting from Fig. 1 are 
0.9 and 0.71 for (unregulated) char- 
acteristics 1 and 2, and 2.07 and 2.35 
for (regulated) characteristics 3 
and 4. Thus, the regulating device 
improves the regulation of the 
power supply in terms of B supply 
voltage by a factor of about 2.5. 
Output voltage in terms of ex- 
ternal resistance charging is plotted 
on Fig. 5, the internal resistance of 
the multimeter being accounted for. 
It is seen that regulation is slightly 
inferior for the “R” characteristic 
compared with the “B” operating 
condition. Improvement of “A”- 
slope operation by introduction of 
the regulating loop is clearly seen. 
With conventional “A” operation, 


OSCILLATION »s 
CEASES 


Fig. 5: Output voltage vs. external resistance 


the oscillator falls out of step for a 
charging resistor of less than 30 
meg., while introduction of the 
regulating system still permitted 
oscillation with a 5 meg. output im- 
pedance. 

The effect of heater voltage varia- 
tion on output voltage was investi- 
gated also. It was found, however, 
that the influence of this effect is 
rather negligible for heater voltages 
of 5.8 to 7.5 v. (rated heater voltage 


What again? 


Get a CONRAC Monitor 


Next time a monitor konks out, holds you up, causes loss 
in costly man hours, runs up a repair bill, do what all the 
major networks do — get Conrac monitors. 


Conrac monitors are designed for con- 
tinuous duty—give long faithful serv- 
ice with a minimum of maintenance. 
Low priced, too, considering the qual- 
ity. The model CF17R illustrated is 
priced at $285 including rack mounting 
and picture tube. Other models avail- 
able for studio and control room use in 
17, 21, 24 and 27-inch sizes. All models 
use magnetic focus picture tubes with 
18 kilovolt supply, and all have 6 mega- 
cycle bandpass. 


And while you’re deciding on Conrac 
monitors, there isthe new Conrac 
Audio-Video tuner to consider. The 
AV-12A is designed especially for re- 
broadcast applications, both color and 
monochrome. Ideal for off-the-air mon- 
itoring and video recording. Tunes any 
12 channels, and any single channel 
may be crystal controlled for un- 
attended operation. Get the facts on 
Conrac equipment. Write today for 
specification sheets and engineering 
data, to: 


CONRAC, INC. 


SeNMCE 1939 


| " GLENDORA, CALIFORNIA 
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e Military or special yokes and focus coils designed to your specifications. 
e Production yokes for TV sets. 


For your answer to yoke problems write Dr. Henry Marcy today. m 


INSTRUMENTS, INC. 


100 Industrial Road * Addison, Ill. * Phone: Terrace 4-6103 
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Power Supply 
(Continued from page 145) 


6.3 volts), and it took very careful 
readings to show a slight superiority 
of “R” operation compared with 
“B,” while “A” showed a constant 
increase of output with heater volt- 
age. 

The device applies to most high 
voltage, low current systems such as 
cathode ray _ tubes, 
photomultipliers, 


tubes, 
radiation counter 
tubes, etc. whose performance may 
be improved by a regulated voltage 
supply, and especially where cost, 
space and weight factors are to be 
considered. 


camera 


REFERENCES 
1. A. I. Dranetz, G. N. Howatt and J. W. Crow 
er, Bariur Titanate y lit Elements, 
Tele-Tech, Apr. 1949, p. 29-31, 53-55; May 
1949, p, 28-30, 54, 55, 57; June 1949, p. 36-39 


RCA Expands Color Tube 
And Transistor Facilities 


Radio Corp. of America has com- 
pleted arrangements for the pur- 
chase of an additional 285,000 sq. ft. 
of building space at Lancaster, Pa. 
The new production areas will be 
used for the manufacture of color 
TV picture tubes. 

Purchase of the additional prop- 
erty provides RCA with more than 
1,000,000 sq. ft. of space at Lancaster. 
The new acquisition consists of a 
group of buildings located on a 14- 
acre tract near the present plant. 

RCA announced that con- 
struction would begin this Fall on a 
new $3,000,000 plant near Somer- 
ville, N.J., to house the Tube Div.’s 
semi-conductor activities. 


also 


Milestone 


Battery of Sylvania executives is on hand to 
witness the manufacture of the 10 millionth 
Sylvania picture tube at their Seneca Falls plant. 
Left to right: W. C. Toner, plant mgr.; M. D. 
Burns, vice-pres., operations; Don G. Mitchell, 
chairman and pres.; and W. H. Lamb, divisional 
general mgr. 
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Frequency Meter 


(Continued from page 87) 


is obtained by a center tap connected 
to a load resistor across which the 
r-f output is taken. The oscillator 
tube and associated circuit parts 
are mounted on a steatite plate 
attached to the high frequency sec- 
tion of the tuning capacitor. 

A small variable capacitor of 
unique design is used as a panel cor- 
rector to enable standardizing the 
VFO calibrations by reference to 
crystal check points from  sub- 
standards built into the unit. The 
corrector employs a semi-cylindrical 
gold-plated invar rotor opposed to 
two gold split stator sections fired 
on the inside of a surrounding highly 
stable glass cylinder. The stator 
sections occupy approximately half 
the circumference of the tube and 
are connected to the split stator 
sections of the main tuning capacitor. 
The same rotor, which is grounded, 
works against an oppositely posi- 
tioned single stator connected to the 
stator side of the main tuning capac- 
itor section used with the low fre- 
quency oscillator ranges 


Fig. 4. Top view of frequency meter 


Harmonic Producers 


The required compact design of 
the instrument, and the _ limited 
power available from dry batteries 
when used for portable operation, 
made it essential that the number of 
oscillator basic ranges be held to a 
minimum. It was, therefore, neces- 
sary to utilize auxiliary means for 
generating strong higher order har- 
monics. Properly connected crystal 
diodes were found suitable in circuits 
utilizing their distortion properties 
with self-bias. 

A simple vacuum tube mixing 
circuit was found inadequate for 
satisfactory coverage over the ex- 
tended frequency range. This neces- 
sitated the use of an additional crys- 
tal diode CR2 as a high frequency 
mixer. The combination has proven 
very satisfactory. 
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Parabolic 


MICROWAVE ANTENNAS 
for all bands 2000 mc- 4000 mc 
7000 me | 

X and K 


4000 mc antenna 
with Gabriel 


waveguide feed. 


with these 


PERFORMANCE 
ADVANTAGES 


Low VSWR 
¢ High gain 
® Low side and back lobes 

¢ Pressurized feeds 

¢ All-weather dependability 
¢ Ready adaptability to 
special service requirements 


a 


2000 mc antenna with dipole feed. 


= + 


For every microwave application, Gabriel can furnish 
antenna equipment of proved efficiency and reliability. The 
experience and facilities of Gabriel Laboratories offer 
prompt, dependable solution of your antenna problems. 
And the manufacturing plant of Gabriel Electronics Divi- 
sion assures volume production to the Laboratories’ per- 
formance specifications. 

For analysis of your antenna or microwave problems, 

write us or telephone NEedham 3-0005 (through Boston). 
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GABRIEL ELECTRONICS DIVISION 


THE GABRIEL COMPANY, Needham Heights 94, Massachusetts 
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U.S.C, PRINTED CARD RECEPTACLES 


are Specified for Modern Design 


CHANNEL STRENGTH 
CONTACTS 


e 


SNAP-IN CONTACT 
CONSTRUCTION 


FATIGUE PROOF 


EASY CARD INSERTION s 


PROPER CONTACT 
RETENTION FORCES 


WIDE TOLERANCE 
RANGE CARD 
OPERATION 


Single Row—UPCR—6, 10, 15, 18, 22 
Double Row Wire Solder UPCR—D6, D10, D15, D18, D22 
Double Row Wire Wrap UPCR—DW6, DW10, DW15, DW18, 

DW22 

Double Row Taper Tab—UPCR—DT6, DT10, DT15, DT18, DT22 
Double Row Taper Pin—UPCR—DTP6, DTP10, DTP15, DTP18, DTP22 


RUGGED-COMPACT- 
LIGHTWEIGHT 


AVAILABILITY 


Insulating body available in Mineral Filled Melamine, Alkyd 440 A 
and Diallyl Phthalate 
Contacts — Beryllium Copper — Silver Plated with Gold Flash 


cl U. 8S. COMPONENTS, Inc. 


Associated with U. S. Tool and Mfg. Co., Inc. 
454-462 East 148th Street, New York 55, N. Y. CYpress 2-6525-6 


NOW AVAILABLE The Welch Duo-Seal 
Vacuum Pump (Model 1397B) with VENTED-EXHAUST 


at no increase in price... 


* Vented Exhaust Permits 
Pumping of Most 
Condensable Vapors 

* Eliminates Use of Traps or 
Oil Separators in Systems 
Containing Water or Other 
Condensables 

* Reduces Number of 
Oil Changes Required 


shows 13978 

No. 1397-B [ Seal Pump 

equipped with 

| Vented Exhaust 


VENTED EXHAUST IS AVAILABLE ON ALL TWO-STAGE DUO - SEAL PUMPS 


Write for our Complete Catalog listing 
Duo-Seal® Pumps and Vacuum Accessories. 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
| —_— —ESTABLISHED 1880— - — 
| 1515 Sedgwick St., Dept. J, Chicago 10, Illinois, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Frequency Meter 


(Continued from page 147) 


The sensitivity is such that an in- 
put signal of 0.05 volt, or less at fre- 
quencies above 125 kc is adequate 
for a zero-beat within 0.00059. The 
input signal level requirement in- 
creases to 5 volts as the frequency 
is lowered to 10 Kc. Signals below 
125 Kc are measured by the use of 
their harmonics. 


Crystal Oscillators 


Two CR-18/U type crystals are 
employed in a Miller oscillator cir- 
cuit, and are selected by the Range 
Switch. As a sub-standard of fre- 
quency, for referencing the dial to 
the original calibration settings for 
Ranges A and B, a 1-Mc crystal is 
provided, with 26 check points in 
Range A and 22 in Range B. Strong 
beats are obtained at points where 
the VFO fundamental or harmonics 
agree with the fundamental or har- 
monics of the crystal. Similarly, a 
2.5-mc crystal is provided for use 
with Range C, where 27 harmonics 
of the crystal enable dial correction 
at 2.5-mc intervals through the 
fundamental range. 


Fig. 5: Underchassis view of frequency meter 


A dual triode tube type 1ZATTWA 
also is used as a combined audio 
amplifier-modulation frequency os- 
cillator. As an audio amplifier, the 
two sections are resistance coupled 
with an audio gain control potenti- 
ometer in the grid circuit of the first 
section controlling the input level 
from the mixer. The plate of the 
second section is coupled to the 
headphone jacks through a small 
matching transformer. The audio 
output is 1.0 nw, minimum, for 
fundamental frequencies and 0.05 
mw, minimum, at harmonic fre- 
quencies with 0.1 v. r-f input signal. 

When it is desired to modulate the 
variable frequency oscillators, for 
identification purposes, the Func- 
tion Switch is turned to Mod. This 
switches the secondary of the output 
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ransformer to the grid of the output 
ection of the amplifier dual triode 
roducing audio oscillation at ap- 
roximately 900 cps. A simple low 
evel form (about 30%) of Heising 
late modulation is employed with 
he d-e plate current to the selected 
ariable frequency oscillator being 
witched through the primary of the 
uutput transformer when modula- 
tion is taking place. During non- 
1odulation periods, this plate cur- 
ent is carried by a_ resistance 
quivalent to that of the primary of 
the transformer, so that a minimum 
sscillator frequency shift will ac- 
ompany modulation. 

The frequency meter may be 
yperated from an extremely well 
iltered 115/230 v, 50-1000 cycle ac 
supply or from dry batteries. Either 
will fit the special clamping fixture 
vhich is installed in a_ power 
upply compartment in the lower 
ear part of the case. The equipment 
weighs 46 lbs. with the a-c supply, 
ind 50 lbs. with the dry batteries. A 


ower front storage compartment 
provides room for an r-f output 
able, binding post adapter and 


louble headset. The cable and bind- 
ng post adapter are supplied with 
the equipment. 


Calibration Book 


Valuable data 
resentation have been incorporated 
n the AN/URM-32(XM-2) calibra- 
tion books. The pages are hinged 
horizontally, fewer pages are used, 
ind at least 50° more tabulated 
data are visible at one time. The ap- 
plicable crystal check point dial set- 
tings are listed in red at the bottom 
of each column. Large, light color, 
background letters on page 
quickly indicate the range, while 
colored divider pages are used 
range separators. The operating 
nstructions included in the 
part the book enable accurate 
frequency measurements to be made 
by an unskilled operator. 

To insure accuracies such as can 
be obtained in the present instru- 
ment requires calibration of each 
fundamental range at very close in- 
tervals. This has necessitated 
bration book entries 6000 dial 
settings (including harmonics) on 
Range B, and 5200 dial settings (in- 
cluding harmonics) on Range C. To 
obtain the required calibration 
points, automatic calibrating equip- 
ment of special design must be em- 
ployed. 

To meet the measurement ac- 
curacy of 0.005% a number of check 
points have been provided on each 
range; 26 check points for Range A, 
22 for Range B, and 27 for Range C. 


improvements In 


each 


as 


fore- 
of 


cali- 
for 
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RCA-6146...most 
popular beam 
power output tube 
in mobile services. 
An original RCA 
design, it features 
an indirectly 
heated cathode, 
low driving power 
requirements, 
shock-resistant in- 
ternal construc- 
tion, long life, and 
dependability. 


TH Wn 
RADIO MEN SPECIFY 


RCA POWER TUBES 
...for 4 basic reasons 


4. RCA Power Tubes are sturdy. RCA Power Tubes for mobile 
communication services are built to operate under tough condi- 
tions of vibration and road shock. 


2. RCA Power Tubes /ast longer. They are “‘life-tested’” under 
simulated operating conditions. 


ras SN 6 ee 


3. RCA Power Tubes are more dependable. Famous RCA quality- 
control practices assure you that every tube passes stringent 
tests before it leaves the factory. 


——_ =. 


4. RCA Power Tubes are readily available. RCA Tube Distributors 
| —located in all major cities of the United States—are set up to 
t give you the fastest, local service. 


SS Es 


For technical data on RCA Power Tubes, write RCA, 
Commercial Engineering, Section K-50-P, Harrison, N. J. 


— LL El, a 8 


RADIO CORPORATION of AMERICA 


HARRISON, #. 4. | 


ELECTROM TUBES 


For product information, use inquiry card on last page. 
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LTRA LOW sot 


WE ARE SPECIALLY ORGANIZED 

TO HANDLE DIRECT ORDERS OR = eg -}-e*s- 7-49 88. 

SPOT DELIVERIES FOR U.S. i¢3 | 5.41 197 64 
BILLED IN DOLLARS — C33| 4.8 | 220 | .64 

SETTLEMENT BY YOUR CHECK C4 | 4.6 | 229 (1.03 

CABLE OR AIRMAIL TODAY C44/ 41 | 252 |1.03" 


‘MX and SM SUBMINIATURE CONNECTORS 


NE 


Constant 502-632-702 impedances 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND castes: TRANSRAD, LONDON 


150 


For product information, use inquiry card on last page. 


Complete Reliability 


from —70° to +150°C€. 


High Stability 
DEPOSITED CARBON RESISTORS 


with the New, Improved ‘pancumatic’ Coating 


\ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

This new protective coating permits the use of these resistors under the great- | 

est extremes of temperature. In addition, it affords better moisture protection | 

for greater stability. It resists abrasion and impact with no tackiness, and it | 

is chemically inert to common solvents and plasticizers. Storage stability is | 
better than 19%. Operating at 50% nominal rating, and at an ambient tem- 

perature of 100°C, the stability of these ‘Panclimatic’ Coated resistors is | 

tter than 1% | 

| 

| 

| 

| 

| 

| 

| 

e 


The same high standards of design, construction, and performance which have 
established Welwyn as a leading name - the held of precision resistors, will 
also identify these newly developed products 


For complete data and specifications write to Dept. GL-8 


W Welwyn International, Ine. 


3355 Edgecliff Terrace, Cleveland 11, Ohio 


Microwave Filters 
(Continued from page 73) 
teflon fiberglas board. The strip 


thus sandwiched between two tefl 
boards which constitute the diele 


TEFLON 
FIBERGLAS 
DIELECTRIC 


Fig. 8: Single-strip solid dielectric 


tric for the line as well as good phys 
ical support for the center conducto1 
The primary disadvantage is_ th 


greater dielectric loss which _in- 


creases the insertion loss in the pas 


band. However, for many applica- 


tions, the loss can be held to ac 
ceptable levels, as shown by the S 
band curve in Fig. 9. This geometry 
also results in a weight and size re 


duction of about 60°%. “Cavity re- 
responses have not ap- 
peared as yet on any filters built 


sonance”’ 


with this geometry. 
Finally, 


consider the section 


Fig. 9: ““S'’ Band Filter 
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shown in Figure 1(c), which are 
useful primarily as low-pass sec- 
tions. The T section has been found 
to exhibit a spurious response at the 
center of the stop band for unequal 
series and shunt line lengths. The 7 
section, on the other hand, is not 
critical regarding line lengths and 
has therefore been used in prefer- 
ence to the T section. Fig. 10 shows 
typical performance of a 3-section 
low-pass filter. 


Daystrom Sheds Type Firm 


In line with their announced ob- 
jective of increasing emphasis on 
electrical and electronic instrumen- 
tation, Daystrom Inc. recently an- 
nounced the sale of their printing 
equipment subsidiary, American 
Type Founders Inc., of Elizabeth, 
N. J. 

Thomas Roy Jones, Daystrom’s 
president, pointed out that over the 
past 10 years Daystrom has greatly 
expanded their electronic operations, 
and that now, with the sale of ATF, 
85°% of the company’s operations will 
be in this field. Funds from this sale, 
he said, will place Daystrom in a 
better position to acquire new com- 
panies. 


New Color TV Series 


Motorola Inc. has revealed that it 
vill be one of the initial sponsors of 
new color TV daily dramatic series, 
Matinee.” The program will be an 
hour-long telecast in color, five af- 
ternoons a week beginning Oct. 31st 
ver the National Broadcasting net- 


vork. 


Amplifier Design 
(Continued from page 79) 
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Fig. 2: Selectivity curve for i-f amplifier 


ind the input circuit loss must be 
cept at a minimum. The input circuit 
must be kept high. 


SIDELIGHTS ON THE SCIENTISTS 
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Scientists 
and 
Their 
Children 


SOME OF THE YOUNG FELLOWS on our 
staff have been analyzing our files of 
personal data regarding scientists 
and engineers here at Hughes. What 
group characteristics would be 
found? 

With additional facts cheerfully 
contributed by their colleagues they 
have come up with a score of rela- 
tionships—-some amusing, some quite 
surprising. We shall chart the most in- 
teresting results for you in this series. 

Results may be to some extent 
atypical due to California locale. Yet 
we would surmise that they are fairly 
representative. Some may well lead to 
soul-searching: “How am 7 doing in 
my chosen field? In my projected 
career, am I near the point of opti- 
mum advancement, or am I just some- 
where along the way?” If the time 
should come when a move is indi- 
cated in your case, we hope you will 
give serious consideration to joining 
the exceptional group at Hughes. 


IN OUR LABORATORIES here at Hughes, 
more than half of the engineers and 
scientists have had one or more years 
of graduate work, one in four has his 
Master’s, one in 15 his Doctor’s. The 
professional level is being stepped up 
continually to insure our future 
success in commercial as well as mili- 
tary work. 


Scientific Staff Relations 


For product 


oO 


ul 


NUMBER OF CHILDREN 


° 


B.S M.S PH.D 


TYPE OF DEGREE 


Security considerations have largely 
obscured Hughes’ pre-eminence as a 
developer and manufacturer of air- 
borne electronic systems. Hughes is 
now largest in the field. The Hughes 
research program is of wide variety 
and scope. It affords exceptional free- 
dom as well as exceptional facilities. 
Indeed, it would be hard to find a 
more exciting and rewarding human 
climate for a career in science. 

Our program includes military proj- 
ects in ground and airborne electron- 
ics, guided missiles, automatic con- 
trol, synthetic intelligence and pre- 
cision mechanical engineering. Proj- 
ects of broader commercial and scien- 
tific interest include research in semi- 
conductors, electron tubes. digital and 
analog computation, data handling, 
navigation, production automation. 


RIGHT NOW we have positions for 
people familiar with transistor and 
digital computer tec hniques. Digital 
computers similar to the successful 
Hughes airborne fire control 
computers are being applied by the 
Ground Systems Department 

to the information processing and 
computing functions of the large 
ground radar weapons control 
systems. Engineers and phy sicists 
with experience in these fields, 

or with exceptional ability, are invited 
to send us their qualifications. 


Hughes 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County, Calif. 


information, use inquiry card on last page. 
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Stability and Opportunity for 


ELECTRONIC ENGINEERS 


who want more room to grow 


Top opportunities for achievement and recog- 
nition are open at FTL...key unit of the 
world-wide, American-owned IT&T System. 
FTL’s long-range development program offers 
stability and security. Finest facilities — plus 
broad and generous employee benefits. 


INTERESTING ASSIGNMENTS IN: 


Radio Communication Systems * Electron Tubes 
Microwave Components * Electronic Countermeasures 
Air Navigation Systems * Missile Guidance 
Transistors and other Semiconductor Devices 
Rectifiers * Computers * Antennas 
Telephone and Wire Transmission Systems 


SEND RESUME TO: 
PERSONNEL MANAGER, 
BOX TT-11 


Federal Telecommunication Laboratories 


A Division of INTERNATIONAL 
TELEPHONE AND TELEGRAPH CORPORATION 


FTL’s famed 
500 Washington Avenue, Nutley, N. J. 


Microwave Tower 
—28 minutes 
From N. Y. C. 


If your problem involves accurate 


diviston of AC voltage, you need a 


STANDARD RATIO TRANSFORMER 


AC voltages can be divided with. 
~ accuracies as good as .00S% and 
resolution as good as .00001% 


The PT Series (7 models) precision AC 
voltage dividers have been specifically de- 
signed to divide AC voltage with unusual 
accuracy. Push button and rotary switch 
models available, in both carrying case 
and rack mounting styles. Models avail- 
able to cover frequencies from 30 to 3,000 
cps (to 10,000 cps at reduced accuracy). 
PT-5, illustrated, covers 50-3,000 cps, with 
continuous resolution. 


For design and production use 


Applications include: Bridge Ratio Arm, 
AC potentiometer; checking resolvers, ser- 
vos, transformers, computers; for meter 
calibration, and as a ratio standard. 


For complete information contact 
your Gertsch representative or 


GERTSCH PRODUCTS, INC. 
—— (; [ RIS (' H = 11846 Mississippi Avenue 
Los Angeles 25, California 
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Amplifier Design 


(Continued from page 151) 


Res for triodes 4 


ef 
su 


From Eq. 4 it is evident that in 
order for R,,, to be low the tube G, 
must be high. 

Selection of the i-f frequency de- 
pends upon many factors, only one 
of which is noise figure. As already 
stated, the noise figure is better at 
lower frequencies. This is due to the 
transit time damping of the tubes, or 
literally that it takes the electrons 
too long to travel from the cathode 
to the plate of the tube. Stability is 
more of a problem at the higher fre- 
quencies. 

Image rejection may become a 
problem with lower i-f frequencies 
for the image is separated from the 
desired signal by twice the i-f fre- 
quency. R-F selectivity at 2000 mc 
does not come easy. In this particu- 
lar i-f amplifier, the use of 60 Mc was 
convenient from an overall system 
standpoint. 

For any given tube there is ; 
value of source admittance for which 
the noise figure of the tube is mini- 
mum. This optimum source admit- 
tance is given as* 


. PG, 
a V. R 


The values of optimum source ad- 
mittance and optimum attainable 
noise figure have been calculated fo 
the readily available tubes that aré 
likely candidates for our input tube 
and the results tabulated. In all 
cases a stray capacity of Suuf was 
added to the tube input capacity. 

A noise figure of a little bette: 
than 2.5 db can be obtained from : 
6AK5 triode-connected, but an ad- 
ditional tube would be required a 
the grounded grid part of a cascod¢ 
amplifier. A noise figure of about ‘ 
db can be obtained by use of an) 
one of the three listed dual triodes 
Since the 6BK7A was used elsewher 
in the associated equipment, it wa 
chosen as the input tube. 

The optimum source impedanc 
for the 6BK7A is 1/G, (see Fig. 3 
or 550 ohms. The input transforme 
was designed to transform the r- 
mixer impedance, approximately 40 
ohms, to 550 ohms and to tune wit 
the associated capacities. A doub! 
tuned circuit was required to obtai 
sufficient bandwidth. The secondar 
winding was designed for relativel 
high Q and low capacity to groun 
keeping the input circuit loss at 
minimum. 


eq 
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The grid-to-plate capacity of the 
input tube was neutralized by means 
of a parallel inductance (L9 of Fig. 
3) which resonates with the tube 
capacity at the i-f frequency. Neu- 
tralization reduces the input capacity 
of the tube, and reduces the input 
circuit loss, by increasing the isola- 
tion between the input and output 
circuits of the tube. 

Bandwidth is a system require- 
ment which in this case was estab- 
lished at 8 mc. 

I-F gain requirements are deter- 
mined by detector sensitivity. Suffi- 
cient gain must be provided to make 
sure that at all times the first tube 
noise is amplified sufficiently to raise 
it to a good detection level. Full 
benefit of the i-f noise figure is 
thereby realized. For the crystal 
diode detector this level is about 1 v. 

The open circuit thermal agita- 
tion noise voltage appearing across 


a resistance is 


V 4K TBR 6 


where K Boltzmann’s constant 
Lao < LY 
x Absolute temperature 
B Bandwidth 
1 Transformed source re- 
sistance 
For the 6BK7A “e” in Eq. 6 is 11.2 
uv. Using the calculated noise figure 
of 2.9 db for the 6BK7A the noise 


2 
9¢€ 3 2 
7S SRG) 3 
eT? + = 
4 i6 
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~~ e 4 o<- . aoe 
ge: ‘Noy . 
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Fig. 3: Cascode input stage combines the gain 
of a pentode with Noise Figure of a triode 


Fig. 4: Amplifier stage. Three cascaded stages 
make one staggered triple, at 56, 60, 64 MC 
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NBC’s New Color City Studios 


are Century equipped 


T hie new NBC Color City studios in Ri rl anh are eq | ppe ad 
with Century C-I all electronic 

control system and lighting equipment. 

For the latest in modern, efficient, 

economical lighting instruments, consult with Cent 

Send for Century's new and complete TV Planning Aids handl 
It details pract ical Studio and Set layo if 

for small, medium and large studios. 


This book is free to Lighting Directors upon written request 


Century Lighting, Inc. 
521 West 43rd Street 1820-40 Berkeley Street 


New York 36, N.Y. Santa Monica, Calif 


Century lighting equipment is ENGINEERED lighting equipment 
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TUBE. SPACER MICA SPECIALISTS 


Reliance are specialists in the fabrication of Mica parts. For 27 
years, they have met industry's specifications for critical tolerance 
and quality control. Our years of experience meeting close tolerance 
work can help you whenever you are faced with tight specifications 
and our quality control will meet the increasing rigid specifications 
RADIO & TV of today’s design. 

TUBE SPACER 

QUALITY MICAS MAKE QUALITY TUBES 


Is your application of Mica correct? 
Our engineering dept. will assist you in developing the proper use of mica in 
your products. 


RELIANCE MICA CO.:., ENG. 
341-351 39th St. Brooklyn 32, N. Y. 


CAPACITOR FILM 


For product information, use inquiry card on last page. 


LE£in 


new 
non-slip 


lacing tape 


GUDELACE - H" 
rubber-coated nylon 


FUNGUS-RESISTANT ... FLAME-RESISTANT 


This new braided nylon lacing tape has a 
unique rubber coating to prevent slipping. 
It is easy to handle, 
production because knots stay put! 


ties securely, speeds 


ELECTRONICS DIVISION 
225 W. 34th Street, New York 1, N.Y. 


Another Gudebrod development! 


Write for complete information 
and a free trial supply 


froaay 


GUDEBROD BROS. SILK CO., INC. 


EXECUTIVE OFFICES 
12 S. 12th Street, Phila. 7, Pa. 
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TRIPOD PORTABLE POWER UNIT CINE-VOICE 
$325.00 $269.50 $695.00 


WRITE FOR FREE 
ILLUSTRATED 
INFORMATION 
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16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH 
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! 


= 
SUPER 1200 
$4652.15 


AURICON PRO-600 
$1497.00 


SOUND RECORDER 
$3359.00 


BERNDT-BACH, Inc. 


6926 Romaine St., Hollywood 38, Calif. 


STill MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 ite 


t&: 


HNVUIVNUUQOUUUOU000U000000000000000000000ULUEUHOA UATE 


* Free editorial listings of all your 
electronic products. 

* Paid listings of your Reps or re- 
gional offices immediately under 
your name in the alphabetical index. 

* Display space to catalog your line, 
announce new products, institutional- 
ize your company, etc. 

For quicker contact with more buyers, put 

the June directory on your schedule. 


CALDWELL-CLEMENTS, INC. 
480 Lexington Avenue, New York 17 
Plaza 9-7880 


Whake plans ee I... for space and listings in the 


1956 
ELECTRONIC 
INDUSTRIES 
DIRECTORY 


in the June 1956 issue of 


TELE-TECH 
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(Continued from page 153) 


voltage is raised to 15.6 uv. The gain 
required to raise this voltage to 1 v. 
is 96.2 db. The input tube and cir- 
cuitry have been selected and we 
know the gain requirements. We may 
now proceed with the design of the 
i-f amplifier proper. 

For comparing the merit of i-f am- 
plifier tubes we use the gain band- 
width product. 


oa 
GB = — 7 
2rC 

From Eq. 7, we can see that a high 
gain bandwidth product depends on 
a high tube transconductance (G.,,) 
and a low shunt capacity (C). The 
shunt capacity in this case being 
made up of the input and output ca- 
pacities of the tube plus stray wir- 
ing capacities. Assuming a stray wir- 
ing capacity of 5 uuf, the figure of 
merit (GB) for several tubes can be 
determined. 

Keeping in mind the fact that the 
tube selected must have wide usage 
in the field to insure ready availabil- 
ity at a reasonable price, the 6CB6 is 
clearly the best choice. The 6U8, 
while it does not have so high a fig- 
ure of merit, has the advantage that 
a triode and a pentode are contained 
in the same envelope. Where an ex- 
tra triode is needed, use of the 6U8 
will sometimes reduce the total num- 
ber of tubes in a given unit. 


Coupling 

The simplest coupling network is a 
single tuned circuit. While this cir- 
cuit has very good phase linearity, 
the shrinking in overall bandwidth 
as stages are cascaded makes syn- 
chronous single tuned circuits im- 
practical. 

Double tuned circuits offer the ad- 
vantage of greater bandwidth and 
better skirt selectivity. Their chief 
disadvantage lies in critical toler- 
ances and adjustments necessary for 
proper operation. 

Where high skirt attenuation is 
not necessary, the most satisfactory 
solution is stagger-tuned circuits. 
The phase linearity is comparable to 
double tuned circuits. While the 
gain obtainable for a given band- 
width is a little less than for dou- 
ble tuned circuits, the construction 
of the interstage coupling networks 
is very much simpler and without 
critical tolerances. Tuning proced- 
ures are simple and do not require 
elaborate test set ups. 

Using the gain bandwidth prod- 
uct previously derived for the 6CB6, 
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rel 


-- Can increase 
efficiency of 


your iron core 
insertion 
production 
by 20% 

Special embossed construction eliminates torque control problems 


and stripping. Custom fabrication to your exact specification 
assures correct dimensions to within the most critical tolerances. 


We will furnish — without charge— a pilot production run of 

custom-made embossed forms to fit your particular application. 
about this special offer. Request 
technical bulletin, Useof Threaded 

CORPORATION Torque Control. 

Sales Representatives in: 


Contact us now for full details 
RESINITE Tubes, Threaded Iron Cores VS. 


New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey: 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 


2035L W. CHARLESTON ST. + CHICAGO 47, ILLINOIS 


MOST ADVANCED REMOTE 
CONTROL EVER DESIGNED 


GET THE FACTS, WRITE US TODAY 


Interested in cutting operational costs? Rust's two 
new remote control systems can save your radio 
station thousands of dollars each year! New 
custom-engineered designs, for both directional 
and non directional transmitters, offer depend- 
ability and performance never before achieved. y, «CY 
Why not investigate the possibilities for your 


station? 


industrial co., inc. 


130 SILVER STREET 


24 FUNCTION MANCHESTER, N.H 
SYSTEM 


Recommended for use in di- 
rectional and multi-transmit- 
ter installations where up to 
24 control and metering func- 
tions are required. 

bs 

10 FUNCTION SYSTIizi) 

Recommended for use in non- 
directional installations where no more than 10 
control and metering functions are required. 
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You can get rugged, stable 


Corning Film-Type Resistors 


Ee 
™ 


in all these styles 


LOW-POWER «* In 3, 4, 5, and 7- 


watt sizes. Low-power—and low- STYLE N ¢ Designed for critical 
cost. High resistance values avail- tolerance applications, rugged du- 
able. Noninductive. Stocked by ty. Noise level very low. Extremely 
Erie Resistor distributors. Stable. Unaffected by moisture. 
t 
oe | 


HIGH-TEMPERATURE—STYLE S * WATER-COOLED—STYLE WC5 °* 
Stable performance up to 200°C. For high-frequency, high-power 
without encapsulation or hermetic TV, FM, low-reactance uses. Al- 
sealing. For HF, test equipment, lows mounting on 3” coax line 
radio and TV, hi-gain amplifiers with both water intake and outlet 
where low-noise, stable perform- at RF ground potential. Inter- 
ance is needed. changeable resistance elements. 


HIGH-FREQUENCY—STYLEH + 


Combine high-power with excel- HIGH-POWER—STYLE R «+ 25 to 
lent high-frequency characteristics. 1,000,000 ohms; ratings from 7- 
Resistance film is continuous, spi- to 115-watts; non-inductive. Stand- 
raled or striped according to re- ard tolerance +2°% 10 to 1,000,000 
sistance range or application. Sil- ohms. Exceptionally good noise 
ver metallized bands fired-on ends and frequency characteristics. Su- 
for termination. Silicone coated; perior moisture’ resistance and 
water-cooled types uncoated. overload capacity 


Now ® 6 types ranging from 10Q to 1MQ, ratings from .5 W to 
150 W, with these advantages. 

Stability * You can cycle the resistive element of Corning 
Resistors from near absolute zero to red heat without damage 
to electrical properties. 

Moisture-Proof © Wet won't affect them. They pass MIL-R- 
10509A and MIL-R-11804A moisture resistance tests. 

Durable ¢ Rough handling doesn’t affect them. The film ma- 
terial is fired on at red heat, makes an integral bond with Pyrex 
brand glass base. No special handling needed. 

Quiet ¢ No need to use over-size resistors to avoid noise caused 
by soldering. Fired-in silver bands give low-load resistance, 
low-noise terminations. 

Compact ¢ Couple them close—without damage or noise. 
Important ¢ New products and new prices—news in general— 
happens fast here. Let us keep you posted with our New 
Products Catalog and supplements. Send the coupon for your 
free copy. 


is ~~ Coming meant research ix Glass -- 


a 1 
es ww CORNING GLASS WORKS, 
\ \ | 37-11 Crystal Street * Corning, N.Y. | 

\ . | Please send me your New Products Catalog | 

\ EW | Name Title | 

mi‘ \> 
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— GLASSCAPS — 


the Plastic Film Dielectric 
CAPACITORS: o- 


with ALL the 
Advantages of: 
Glass Container Design 
Smailer Volume 
Easier to mount 
‘ Hermetically sealed 


Lighter weight 


By selecting the proper plastic film dielectric, electrical 


SEND US YOUR characteristics are 
SPECIFICATIONS Highest voltage per size Highest resistance 


Write for our new completely il- Lowest dielectric ab- ¢ Highest stability with 
lustrated catalog on your com- sorption life 
pany letterhead 


© Lowest power factor * Wide temperature range 


Paper Dielectric Capacitors—Plastic Film Capacitors 
High Voltuge Power Supplies—Pulse Forming Networks 


P ty, Capacitors, Bric. 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 


ow pas : 
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(3 TELEFUNKEN 
Be INDISPUTABLY... 


the world’s best 
microphones A 


TELERY 
Cieex [lS 


Dept TT XP 


7 Park Ave. 
New York 16, N.Y 


Ask about the 
, new CM- 51 MERICAN 


(only 412°’ high > 
Write for com- Fine. INC. 


plete details 


Amplifier Design 


(Continued from page 154) 


assuming 8 mc bandwidth, and usin; 
Eq. 7, we obtain an approximate gair 
per stage of 19.4 db. Five stage 
would be required to give the re 
quired overall gain of about 96 db 
No allowance has been made fo 
bandwidth shrinking due to cascad 
ing or for tube variations so we wil 
tentatively select six stages. 

These six stages may be mos 
simply arranged as either thre 
staggered pairs or two _ staggere: 
triples. Since the bandwidth shrink 
ing factor for three staggered triple 
is 0.86 compared to 0.71 for thre: 
staggered pairs,” the staggered tripk 
seems most desirable. 

An amplifier made up of stag 
gered triples will not have as goo 
phase linearity as one made up o 
staggered pairs. Phase linearity ji 
very important in multichannel fre 
quency modulation systems, fo: 
phase distortion results in cross-tall 
between channels. Cross-talk is not 
a problem with time division, si 
there is no reason why we cannot 
take advantage of the better band- 
width shrinking factor of the stag 
gered triple. 
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Fig. 5: Video detector stage 


The bandwidth shrinking factor o 
0.86 for two staggered triples re 
quires that for an overall bandwidt! 
of 8 mc, each triple must have 
bandwidth of 8/.86 or 9.3 mc. A toté 
gain of 96 db for 6 stages requires 
gain contribution of 96/6 or 16 d 
per stage. The resulting gain band 
width product for each stage is 58 
x 10°. Using Eq. 7 we find that th 
required tube transconductance 
about 4900 umhos. In other word 
all of the tubes can be 20% low in G 
and the overall gain will still | 
sufficient to give optimum receiv: 
sensitivity. 

The foregoing discussion is n 
presented as exact design criteri 
but as a general treatment of tl 
subject to show the reasons wl 
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AIRPORT CONTROL 
TOWERS AND CONSOLES 


by 


Transportable by helicopter or truck, Wickes facilities. Sectionalized structures are available in 

t portable control towers are available in a variety any height to 250 feet. Wickes towers can be 

of models. These are complete operating units, erected without use of cranes or other external 
facilities, aero- machinery. 


Control Tower. The ACC-10B ex- 


emplifies the ‘‘building block’’ con- 


tional control system which can be 


expanded and adapted to meet 


. any operating condition 


including radiotelephone control 
logical instruments, and field 


The ACC-10B Console (inset) is 


a part of the Wickes T-4 Portable 


cept of console design. Such design 


offers a completely unitized, func- 


lighting control 


Consult us for your air traffie control requirements. 


ENGINEERING AND CONSTRUCTION COMPANY 


ESTABLISHED 1920 


12TH STREET AND FERRY AVENUE 


NEW DEPENDABILITY 
NEW ECONOMY! 


us 
WESTON [30] LINE 
Cormag® PANEL INSTRUMENTS 


The new line of 314” panel instruments 

with self-shielded core-magnet mechanism— 

can be mounted on magnetic or nonmagnetic panels 
interchangeably—no magnetic intereffect 

when mounted close together. True Weston 
dependability—lowest overall cost. 

Ask for literature and prices... 

Weston Electrical Instrument Corporation, 

614 Frelinghuysen Ave., Newark 5, N. J.... 

a Subsidiary of Daystrom, Incorporated. 


WESTON Oiler 


CAMDEN 4, NEW JERSEY 


WANT MORE POWER 
IN LESS SPACE? 


* 
e® INQUIRE ABOUT GLOBE MINIATURE 


HI-TORQUE ROTARY ACTUATORS 


With dimensions of only 2” x 5%,” max., units have load 
capacities up to 2000 in. oz. torque. Voltages range 
from 6 to 100 V. Units are waterproof, meet military 
specs., are radio noise filtered, can stop and reverse at 
any position, are normally wired for dynamic braking, 
equipped with adjustable limit switch and follow-up 
potentiometer. Write today for complete information. 


lobe industries, inc. 


MOTORS * GEAR REDUCERS * GENERATORS * GOVERNORS * SERVOS 
BLOWERS * FANS * ACTUATORS * SWITCHES * GYROS * VIBRATORS 
1791 STANLEY AVE., DAYTON 4, OHIO 


For product information, use inquiry card on last page. 
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Giannini low pressure transmitters 
utilize a precision potentiometer 
element to translate pressure signals 
into proportional electrical signals 
(20-50 volts), requiring little 


or no ampli fication, 


MODEL 45176 


Models are available with single or 
multiple outputs, and can be linear 
with airspeed, altitude, pressure, or 
to natural or empirical functions. 

+ 0.5 psi., diff. to 
0-150 psi., (abs., diff., gage), under 


Ranges from 


normal environmental conditions, or 
extreme conditions of high acceler- 
ation, severe shock or vibration. 
Write for complete engineering 
information. 


MODEL 45177 


G. M. GIANNINI & CO., INC. 
AIRBORNE INSTRUMENT DIVISION 
PASADENA 1, CALIFORNIA 
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Amplifier Design 


(Continued from page 156) 


these particular tubes and circuits 


were selected. Certain modifications 


of the general design are necessary 

to accomplish the desired result. 

In this design the received signal 
frequently will vary 40 db or more 
due to variations in the r-f path. 
Automatic gain control was there- 
fore necessary. The i-f amplifier 
cathodes (R15 of Fig. 4) were left 
un-by-passed, introducing some de- 
generation to restrict changes in 
bandwidth over the gain control 
range. An amplifier tube was re- 
quired for the AGC circuit and to 
provide this the last i-f amplifier 
tube was changed to a 6U8. The AGC 
voltage is taken from the video out- 
put cathode (Fig. 6) and in this way 
compensates for changes in gain for 
all stages of the receiver, maintain- 
ing substantially constant output re- 
gardless of signal level or tube aging. 

Single tuned, unit-coupled trans- 
formers, (T4 of Fig. 4) besides sav- 
ing components, also reduce chassis 
currents and improve stability. A 
further improvement in stability is 
effected by screen neutralization of 
the 6CB6 i-f amplifiers.’ All i-f 
transformers are individually shield- 
ed. The video detector (Fig. 5) is a 
germanium diode located within the 
last i-f shield can. The i-f amplifier 
requires no additional shielding 
other than on the input circuit. 

While original models were built 
as conventional wired chassis, the 
design was planned from the start 
such that printed wiring could be 
used (Fig. 1). 

Printed wiring offers the following 
advantages: 

1. Reproducibility. Every chassis 
is identical to every other chas- 
sis. There are no lead dress 
problems. Stray capacities are 
the same on all chassis. Com- 
ponents are always located in 
the same place. Wiring errors 
are eliminated. In short, all 
units will perform the same 
within the allowable component 
tolerance. 

2. Cost Reduction. Where the 
quantity produced is such that 
the ratio of labor to materials 
is high, significant cost advan- 
tage can be shown by using 
printed wiring. In the process 
used here the components are 
merely dropped into holes and 
all solder connections made by a 
single dip soldering operation. 
Since all components are ar- 
ranged in a definite pattern er- 
rors are easily and quickly 
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Cinema Accurate wire 
wound resistors have seen 
years of service use in the 
nation’s finest precision 
equipment. If reliability is 
your need...switch to 
Cinema resistors. 


Write for 
Catalog 
LC-1030 A 


LSD 
AEN 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 


T00 CHESTNUT + BURBANK, CALIFORNIA 


November 1955 


spotted. Corrections may be easily 
made since all components are read- 
ily accessible. Test time is reduced 
because errors can be eliminated 
before the unit gets into test. 


R38 
220K 


c - uuf 
R- OHMS 
t-wh 


wa 33 
> ut 


Fig. 6: Automctic-gain-control circuit 


For a 60 mc conventionally wired 
circuit the chassis itself is an integ- 
ral part of the circuitry. In recogni- 
tion of this fact a two-sided board 
was used with the wiring on one side 
and the other side left substantially 
intact to act as a ground plane tak- 
ing the place of the original chassis. 
With this precaution the only differ- 
ence between the conventional and 
printed chassis was a small change 
in loading on the tuned circuits. This 
was required to compensate for the 
slightly lower Q of the stray capacity 
for the XXXP phenolic board. 

Plated holes were 
connections 


used to make 
from one side of the 
board to the other and to insure good 
solid soldered joints after dip solder- 
ing. 

Performance of the finished i-f 
strip was substantially as predicted. 
The resulting gain margin of a typi- 
cal unit was 15 db. In other words 
the i-f gain could be reduced 15 db 
with no effect on the sensitivity of 
the associated receiver. The response 
does not change appreciably over an 
AGC control range of 40 db. The 
noise figure was measured as better 
than 3.5 db. The pulse output is held 
between 1.5 and 2.0 v. by the AGC 
circuit over the full control range. 

The i-f amplifier can be accurately 
tuned without the use of a sweep 
generator or an oscilloscope. A typi- 
cal response curve is shown in Fig. 
2. Considerable deviation from this 
curve shape can be tolerated with no 
detrimental effect on overall micro- 
wave system performance. 


References 
1. Robert \V Pound, ‘‘Microwave Mixers,’’ Me- 
Graw-Hill, 1948 pp. 10-17 
Valley and Wallma “Vacuum Tube Ampli- 
rs,”” McGraw 1948 
Joseph ¢ Tellier, ‘‘Neutralizing Pentodes in 


Rader IF Stages,’ Electronics, Oct. 1953. 
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Microwave 
Assemblies, 

Radar Components, 
and Precision 
Instruments... 
manufactured and 
designed to your 
specifications, 


ENGINEERING CO. 


4601 WEST ADDISON STREET + CHICAGO 41, ILL. * SPring 7-2970 
West Coast Representatives TUBERGEN ASSOCIATES 2232 W. ith St., Los Angeles 6, Calif. 


a INDUSTRIAL TV USERS 

IF inadequate illumination 
& prevents SHARP CLEAR TV 
pictures TRY 


“The fastest lens in the world’’ 


74 
A 


F&B NOMINAR 1” £/0.95 


In C Mount for all 16mm cameras 
8mm adapter available 


More than twice as fast as f/1.4 


Includes: 

e Nine coated, color corrected optical ele- 
ments 

© Engraved depth of field scale 

® Click stop diaphragm 

e Chrome plated brass lens mount 


Price $165.00 $9.90 FET 


F&B EQUIPMENT CATALOG—24 Pag 
; io j 
F&B RENTAL PRICE LIST—16 Pag: 


the 


Re 


K€CCKCKCK KEE EC CECE CCC CE 


BOTH CATALOGS FREE FOR THE ASKING 


FLORMAN & BABB 


Phone: MUrray Hill 2-2928 
Cable Address: FLORBABB, N.Y. 


70 W. 45 ST., NEW YORK 36, N.Y. | 


es $ 


“DU MONT specifies AIC Reverberation 
Units for its new Tele-Center,” says 
Robert F. Bigwood, Manager of the 
Tele-Center’s General Engineering Dept. 


Model 42A Reverberation Unit simulates 
reverberation of a room of any size, using a 
magnetic tape loop system with SEVEN 
HE ADS. Swit hing he ads produc es various 
special effects as well as natural reverbera- 
tion 


The unit features built-in variable equal 
ization for special effects; continuously ad- 
justable reverberation time; and no pres 
sure pads—resulting in better tape motion 


and reduced head wear. Size is 17% x 19” 
Price is $1375.00 


Write for complete data on Model 42A 
ind mn our INTERMODULATION 
VETERS. 


INSTRUMENT 


(ws yudioc COMPANY INC 


Dept. T, 133 West 14 St., New York 11, N. Y. 
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A PHASE 
SENSITIVE 
NULL METER 
WHEREIN NOISE 
AND HARMONIC 
VOLTAGES ARE 
EFFECTIVELY 
ELIMINATED MODEL 100A 

e Allows separate balance of in- — 


phase or quadrature in null cir- $22950 
cuits. F.0.B. 


e Eliminates the necessity for fil- NEW YORK 
ters. 


e High sensitivity. 


e Direction of null clearly shown on zero cen- 
tered meter. 


e Synchro zeroing without recourse to coarse and 
fine switching. 


For further information contact your nearest 
representative or write for brochure 


INDUSTRIAL TEST EQUIPMENT CO. 


55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 


FOR PUBLIC ADDRESS, 
RADIO, and kindred fields, 


preety J O NE S SeRics 


PLUGS AND 
SOCKETS 


, of proven quality! 
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N-CAPS& 
Encapsulated Resistors 


mg 


WE “WELCOME, 
RESISTOR PROBLEMS 


\ 


TTT 


TOUGH 


“PC” Resistors for RC & L Potted 
Printed Circuit Networks 
Applications 


Temperature Distributed Capacitance 


Compensating 
Resistors 


RESISTOR PROBLEM? — Think of EPR... 
Leading Manufacturer of PRECISION 
Wire Wound Resistors. 


Matched Temperature COMP-U-TRIM'R 
Coefficient Resistor Trimming Potentiometers 


Write for new y} 
illustrated literature = 


EASTERN PRECISION RESISTOR CORP. 


675 Barbey Street 


Brooklyn 7, New York 


HYacinth 5-0133 


WacLjne DUMMY LOADS 


and other 


MICROWAVE EQUIPMENT 


are fast gaining recognition for precision workmanship and oper- 


ational reliability. 


Wac is an approved source for the following items of military 


microwave equipment: 


DUMMY LOADS: 
AN/URM-13 (DA-38/U) 
AN/URM-57 (DA-70/U) 
AN/URM-58 (DA-71/U) 
AN/URM-59 (DA-54/U) 
AN/URM-62 (DA-22/U) 
AN/URM-( ) (DA-21/U) 


OTHER 
MX-1019/U Probe 
MX-135/U Adapter 
IM-43/U Slotted Line 
TS-353A/U Probe 
MX-915/U Adapter 


Wac Engineering Co., 35 So. St. Clair Street, Dayton 2, Ohio 


Midwest firm located in 


PLANT MANAGER 


ager with operating experience in the manufacture of electronic 
and/or electro-mechanical control or testing equipment, or com- 
ponents. Must be forceful and aggressive, and a strong organizer 
and administrator with a stable, progressive background. En- 
gineering training. Age 35-50. Appropriate compensation. This 


is an attractive opportunity worth investigating, in confidence. 


Tele-Tech & Electronic Industries 
480 Lexington Ave., New York 17, N. Y. 


desirable community seeks a Plant Man- 


Box T5511 
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TEL 


_ STUMPED for a 
TECHNICAL WRITING 
SERVICE? 


... that can lick 


your cost problem? 


we Check 


CALDWELL-CLEMENTS 
MANUALS CORP. 


—complete service with engineer- 
ing writers, design draftsmen, 
retouchers, top-notch illustrators 
and repro preparation facilities. 


—Specialists in preparing instruc- 
tion books and catalogs in ac- 
cordance with Army, Navy and 
Air Force specifications for all 
types of military equipment, 
particularly electronic. 


Caldwell-Clements has gained a 
national reputation for its out- 
standing contributions to the tech- 
nical publishing field in the past 
twenty years. 


Its technical facilities occupy over 
7500 square feet of operating 
space. It has security clearance 
through secret for both facilities 
and personnel. Complete and re- 
liable instruction book and cata- 
loging services are provided to 
nationally known organizations 


such as: 
WESTINGHOUSE, WESTERN 
ELECTRIC, FEDERAL TELE- 


PHONE & RADIO, FEDERAL 
TELECOMMUNICATION LABS, 


and many others. 


FOR MORE COMPLETE 
INFORMATION 
WIRE OR PHONE 
COLLECT TO 
Stanley Gerstin, Gen. Mgr. 


CALDWELL-CLEMENTS 


MANUALS CORP. 
480 Lexington Avenue, 
New York 17 
Plaza 9-7883 
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Dr. William Shockley, inventor of the 
junction transistor, and a member of 
the Bell Telephone Lab’s_ research 
activity since 1936, has joined Beckman 
Instruments, Inc., Fullerton, Calif. 


Col. Richard H. Ranger, pres. of 
Rangertone, Newark, N.J., has been 
elected pres. of the Audio Engineering 
Society, succeeding Albert A. Pulley. 


Dr. William Shockley Col. Richard H. Ranger 


Gerald C. Rich is managing the 
Microwave Tube Lab. of Sylvania Elec- 
tric Products, Inc., at Mountain View, 
Calif. 


Wayne S. Blackman has been pro- 
moted to the position of Chief Applica- 
tion Engr. of American Electronic Mfg., 
Inc., Culver City, Calif. 


Hugh Brady and William B. Brown 
have joined the Weapons Systems De- 
velopment Labs., Hughes Aircraft Co.., 
Culver City, Calif. 


Edwin L. Hutchins now heads the 
quality control div., and Richard J. 
Reyburn is top man in the production 
engineering dept. at Kay Lab, San 
Diego, Calif. 


Richard M. Somers is now Ass'’t. Dir. 
of Engineering at the Kansas City Div. 
of the Bendix Aviation Corp. 


Mervin J. Kelly, research physicist 
and Pres. of Bell Telephone Labs. has 
received an Honorary Doctor of Science 
Degree from the Polytechnic Inst. Of 
Brooklyn, N. Y. 


Charles H. Singer has been appointed 
Director of Operations at Page Com- 
munications Engineers, Inc., Washing- 
ton, D: C. 


Bernard Goldman has been appointed 
Liaison Engineer at the Ford Instru- 
ment Co., Div. of Sperry Rand Corp. 


The Society of Motion Picture and 
Television Engineers has selected Dr. 
Harry F. Olson of RCA as the recipient 
of its Samuel L. Warner Memorial 
Award for 1955. 


Connectors by 


COAXIAL 


CONNECTOR CO., INC. 
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UG-290/U UG-260/U 


VITAL LINKS IN LINES, 
STATIONS AND SYSTEMS 


Perfect Connections for 


Communications . . . Broadcasting . . . Indus- 


try ... Radar... Avionics . Laboratories 


. Microwave Relay 


Our production is sufficiently diversified to 
meet your every need—with fast delivery on 


most types 


Typical Products of 
COAXIAL CONNECTOR CO., Inc. 


Qo 


— 
Ce ee 


omen! tas) 
$0-239 PL-298 


gt= 
wont , 2 
UG -273/U 


—and many other types 


Our engineering service will help you in any 


problem of special connectors and adapters. 


Write for Complete Catalog 


COAXIAL CONNECTOR CO., INC. 


37 North Second Avenue 
Mt. Vernon, N. Y. 


For product information, use inquiry card on last page. 161 


— _ i ih TT A » 


THIS TIME BE SURE 
with 


“> PEERLESS 


Quality 
Transformers 


For military requirements, 
insist on Peerless 
transformers for 
QUALITY design and 
QUALITY manufacture 
that insures constant 
QUALITY control. 


Grade for grade, class 
for class, Peerless 
transformers exceed the 
MIL-T-27 requirements. 


THIS TIME have Peerless 
quote on your trans- 


former requirements. 


€) PEERLESS 


Electrical Products 


A Division of 


9356 Santa Monica Blvd., Beverly Hills, Calif. 


161 Sixth Avenue, New York 13, N.Y. 
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Cues for 
BROADCASTERS 


(Continued from page 89) 


mechanism which performed the 
transmitter switching operations for 
the Conelrad radio alert. This unit 
consists of a motor driven set of 
cams which is put in operation by 
throwing a master switch and de- 
pressing a push button for 2 secs. 
This starts a train of switching op- 
erations which takes the carrier off 
the air for 5 secs, restores the car- 
rier for 5 secs, breaks the carrier for 
) secs, and then returns the carrier 
to the air for a time long enough to 
air the alert message. The switcher 
also turns on a turntable, on which 
a disc bearing the tone and the alert- 
ing message has been previously 
cued up, and switches the output of 
this turntable to the transmitter 
limiting amplifier. The carrier re- 
mains on for 70 secs to allow the 
transmission of this message and 
then the turntable and the carrier 
are turned off and remain so until 
operations are restored to normal by 


Conelrad switcher in operation 


releasing the master switch. 

Motive power for the switcher is 
provided by a Barcol one RPM 
speed reducer motor. The power is 
transmitted through a rubber tired 
wheel, which is mounted on the mo- 
tor shaft, to a sand paper covered 
wheel which is mounted on the cam 
shaft, which is at right angles to the 
motor shaft. (See photo.) Three 
cams are located on the camshaft. 
Associated with each cam is a type 
BZ2RL micro-switch with its arm in 
contact with the rim of the cam. 

The first cam controls the opera- 
tion of the Barcol motor. The sec- 
ond cam with its micro-switch en- 
ergizes a 110 v. DPST relay, which 
controls the switching of the trans- 
mitter carrier. One set of relay con- 
tacts is connected into the transmit- 
ter control circuit in such a way that 
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 @ Low noise level 


@ Precision 
@ Stability 


Ai hhite 65X 


MOLDED RESISTORS 


RATING—1 watt. 


TEMPERATURE COEFFICIENT—From approx. 
+0.1%/°F for 5000 ohm values to ap- 
prox. —0.2%/°F for 10 megohm values. 


VOLTAGE COEFFICIENT—Rated at less than 
0.02% Volt. 


UPPER TEMP. LIMIT—170°F for continuous 
operation. 


NOISE LEVEL —Low noise level inherent, 
but at extra cost we can test and guar- 
antee standard range resistors with “less 
noise than corresponds to a resistance 
change of 1 part in 1,000,000 for the com- 
plete audio frequency range.” 


VALUES 
Standard Range — 1000 ohms to 9 
megohms. 


Extra High Value Range—Up to |} 
10,000,000 megohms. 


BULLETIN 5409 Thighs 
has full details. Send for a see } 


copy. Attention Dept. QR 
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FOR RELIABLE —_— 
ASSISTANCE WITH SOLDER 
AND FLUX PROBLEMS... 


SEE THE (uu MEN 


highly trained field SPECIALISTS 
ALWAYS available in YOUR 
TERRITORY to give you 
QUALIFIED ASSISTANCE. 
ALPHA METALS, INC. 


58 Water St., Jersey City, N. J. 


ffers the facili 
ties of a modern 
well equipped 
netallurgical lab- 
ratory, compe 
ent research 
taff and trained 
tield specialists 

help you solve 


PRINTED 


CIRCUIT 
FLUX or 
SOLDER 

PROBLEMS 
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the carrier is cut when the relay is 
energized. The other set of contacts 
is connected into the voltage regula- 
tor circuit to prevent the plate volt- 
age running down during the time 
the carrier is cut. thus allowing the 
carrier to be restored at full power. 

The third cam is cut so that its 
micro-switch, which controls the 
turntable control relay is not closed 
until 15 secs of the switching cycle 
has been completed. The micro- 
switch should then remain closed 
until the switching cyele is prac- 
tically completed. One set of relay 
contacts turns on the turntable at 
the required time and the second 
set of contacts closes the audio relay, 
to connect the output of the turn- 
table into the transmitter. 


Changing Turntable Speeds 
CHARLES E. NEER 
Chief Engineer 
Radio Station WIAM 
Williamston, N.C. 


1 ERE is an inexpensive way to 
convert Rek-O-Kut model G2 
turntables to play 45 rpm and 33! 
RPM records instead of 78 RPM and 
3314 RPM. 

Remove the 78 RPM rubber idle 
and reduce the top half to 1°74: in. 
in diameter. We had this done at a 


® } | 
a IDLER ARM 
¢ ¢ L 
~ 5/8" NEW |/2" HOLE 
r a 
Haas 
p V4 MOVE BRASS BUSHING HERE 
Be FOR 45 RPM OPERATION 
BRASS 
BUSHING 
45 RPM 
¢ 78 RPM IDLER 
2) LER © 
1 22732" = 


Converting from 78 to 45 RPM 


local machine shop for $1.50, and 


they used a metal lathe to cut it to 


size. 


Remove the 78 rpM rubber idler 
brass bushing and drill a new hole 
with a 4 in. drill % in. from center 
to center. We left the arm the same 
length in case we had to return to 
78 RPM operation but would make a 


neater job to cut it off and round it 


off. Press the brass bushing in the 


new hole and assemble. You can buy 


plastic inserts for your 45 RPM rec- 
ords to fit the small hub on turntable 
or a permanent plastic hub to slip on 


the turntable. 


© RADIO PRODUCTS, INC. @ 


PANORAMIC 
SPECTRUM CP -| 
ANALYZER 


. *CY 


WITH TWO TUNING HEADS 


Check these outstanding features: 


e Low noise input, Ik thar microvolts 
across 50 ohms, for high usable sensitivity 

e¢ 10 MC maximum sweepwidth, contir 
ly reducible to 0 MC 

e Continuously variable differential mar 
ers, 50 ke to 5 me 

s] i n 1} 


e Continuo 
width) 9 ke t 


Dane 
el eps to 60 e}7 
ariable with single « 


e I 


Tuning Heads 
RF-2 50 me - 250 me 
RI 21) me 4000 m anges 
Inquiries invited on Panoramic Spectrum 
Analyzers for special problems. Write 


today for descriptive literature 


Mokers of 
@ Panadaptor 
@ Ponalyzer 


@ Panoramic 
Sonic 
Analyzer 


® Ponoramic 
Ultrasonic 
Analyzer 


14 South Second Avenue, Mount Vernon, N.Y 
MOunt Vernon 4-3970 
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ARE YOU GOING 
TO BUILD A SPEAKER SYSTEM? 


OR, ARE YOU 
GOING TO BUY IT COMPLETE? 


Either way, YOU CAN’T GO WRONG 
WHEN YOU END UP WITH UNIVERSITY 


IF 


It's all a matter of taste. Some people 
like to assemble things themselves, or 
(because of budget requirements) build 
toward the best. Others prefer to have 
the best—all at once. Either way, 
UNIVERSITY makes it easy. 


YOU’RE GOING TO BUILD 
P-S*E—the Progressive 
Speaker Expansion Plan 
by University, makes it 
possible to build a great 
Variety of magnificent 
sounding systems in in- 
expensive stages regard- 
less of budget or space 
limitations 

University speaker com- 
ponents, enclosures and 
networks are so uniquely designed that it’s 
possible to start an excellent basic system, 
at low cost, and add to it later—while enjoy 
ing immediate listening satisfaction. Thus 
you are assured that your system can never 
become obsolete. Instructive folders called 
IECHNIGRAMS, are available FREE to help 
you plan your system. 


IF YOU’RE GOING TO BUY 


A COMPLETE SYSTEM 


The cLassic, at right, is 
one of many outstand- 
ing systems that you can 
purchase. University of- 
fers a complete range 
from the space saving TINY-MITE to the 
ultimate in speaker systems—the CLASSIC 
and the DEAN. Free literature on request. 


C P-S-S-S-T! Learn more with our free literature! ) 
: pacetratios ieee y 


\/ 


4%! LOUDSPEAKERS, INC. 
avd 80 South Kensico Avenue, White Plains, N.Y. 
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Desk M3 


Please send me further details. 


| 
l 
| 
(} | want information on both. | 
| 
| 
| 
| 
! 


(} | want to build a system. 
| want to buy a system complete. 
NAME = 
| ADDRESS : icieicmia eas 
| 
CITY = Se: ( 
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Design 
(Continued from page 81) 


output serves both as a matching 
device and to again rotate the plane 
of polarization. The three rotations 
of polarization yield no net change 
in the plane of polarization for mi- 
crowave energy traveling in the for- 
ward However, enerzy 
traveling in the reverse direction 
encounters a 90-degree net rotation 
of the plane of polarization and as a 
result is not propagated beyond the 
ferrite isolator unit. Reverse attenu- 
ations in the order of 40 db were ob- 
tained over a 


alrection. 


sharply restricted 
bandwidth. The forward attenuation 
was usually less than 1.0 db. 

The ferrite isolator shown on page 
167 in Fig. 5 is typical of those used 


Fig. 4: Simplified schematic of complete r-f as- 
sembly including waveguide diplexer and antenna 
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CORONA 
TEST SETS 


Meet JAN specs, ASTM, IPCEA Standards 
for sample or full length cables on reels. 
Truly non-destructive testing. Available in 
all sizes from small portable unit to 50 
KVA, at any desired voltage—at lowest 
prices. 


DEMONSTRATIONS ARRANGED 


Write for bulletins 


PESCHEL ELECTRONICS, INC. 


13 GARDEN ST. @® NEW ROCHELLE, N. Y. 
Tel.: NE 6-3342 


ELECTRONIC 
ENGINEERS 


Well known nation wide Re- 
search & Testing Co. located 
10 minutes from New York 
City has several opportuni- 
ties for Graduate engineers 
possessing minimum experi- 
ence to 10 years. Positions 
available from Junior to 
Projectlevel. Experience 
valuable in 


COMPONENTS & 
TESTING 
SUPERVISORY 
EXPERIENCE 
DESIGN WORK 


Excellent laboratory facili- 
ties, pleasant conditions, 
permanent positions. Oppor- 
tunity to develop and sala- 
ries commensurate with abil- 
ity. Send resume in confi- 
dence or apply in person. 


UNITED STATES 
TESTING CO. 


1415 Park Ave., Hoboken, N.J. 


TELE-TECH & 


ELECTRONIC INDUSTRIES * November 195 


—_—————_2L 


CHOOSE JOHNSON | 


FIXED OR VARIABLE INDUCTORS 
for 
e@ Commercial and Military Transmitters 
@ Electronic Heating Equipment 
@ Electronic Medical Devices 


Wondering about an inductor for 
high power RF equipment? Fre- 
quently, the perfect choice is a 
standard inductor made by Johnson, 
pioneer manufacturer in the com- 
mercial inductor field. 

With an unmatched choice of 
types and sizes, an inductor from 
Johnson's complete line may solve 

j your selection problem—and eco- 
nomically too! 


224 SERIES. Illustrated above—finest 
quality, heavy-duty variable inductor 
available for high power RF appli- 
cations, the 224 copper tubing wound 
variable inductor is especially de- 
signed to handle heavy current in 
continuous duty. Conductors and con- 
tact wheel assembly are heavily silver 
plated with silver soldered termina- 
tions to withstand heating. Cast 
aluminum end frames allow maximum 
air circulation and maintain perfect ‘=~ 
winding alignment. Models with max- 
imum inductance ratings from 14.5 to 
75 uh are available with 30 and 40 
ampere current ratings. Special 224 
inductors are available in designs for 
operation to 54 mc and above— 
corona shields, other special equip- 
ment may be supplied on order. 
200 SERIES 

A sample coil from 
the 200 series il- 
lustrates the gen- 
eral construction 
features which 
have made these 
coils virtual “standards” for indus- 
trial and broadcast use. Essentially 
airwound, with slotted, glass bonded 
mica supports, their open construc 
tion provides exceptional curren‘ 
carrying capacity for their size. Ex 
tremely compact due to edgewise 
copper windings—they're econom 
ical, easy to mount and offer a 
choice of inductances from 8 to 320 
uh. Nominal 10, 15, 20 amp. ratings. 
There is a Johnson Inductor "your size’'! Fixed 
or variable units, wire wound, edgewise 
wound and tubing wound are available for 
high or low power applications. Write to- 
day for your free copy of the new Johnson 
Inductor Catalog. Address inquiry to: 


industrial Sales Department 


| E. FE. JOHNSON COMPANY 


224 SECOND AVE.S.W. « WASECA, MINN 
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in current production. These units 


utilize the principle of resonant ab- 
sorption of microwave energy in ier- 
rite materials’. 
provide magnetic 
transverse to long ferrite strips ce- 
mented longitudinally inside the rec- 
tangular section. Al- 
though somewhat greater in size and 


Permanent magnets 


suitable fields 


waveguide 


weight, these units provide reverse 
attenuations from 40 to 50 db across 
a wide frequency band with forward 
attenuation less than 1.0 db. 

To monitor the performance of the 
transmitter klystron, two facilities 
are provided. For monitoring fre- 
quency, a small portion of the micro- 
passing through the 
assembly is coupled 
through a directional coupler, selec- 
tively high-Q 
bandpass cavity, detected by a crys- 


wave energy 
waveguide 
passed through a 
tal rectifier, and the resulting cur- 
rent observed on a dc meter. To 
monitor power, another small portion 
of energy is coupled through a sec- 
ond directional coupler, detected by 
a crystal, and the resulting current 
is observed on another de meter. The 
power monitor inside the r-f box 
monitors only the microwave powe}1 
generated within that box. 

On the antenna side of the powe! 
and frequency monitors is a band- 
tuned to the assigned 
frequency of the transmitter. The 


pass cavity 


on-frequency signal from the trans- 
mitter passes through with negligible 
loss. All other frequency signals are 
reflected from this cavity, including 
the signal to be received in the same 
r-f box, and both the transmitte: 
and receiver frequency signals of ihe 
companion r-f box 


Duplexer 


The duplexer is a tee junction 
which provides short stub lengths 
for duplexing the transmitter and re- 
ceiver waveguide sections within 
each r-f box. The receiver waveguide 
section used in this equipment is 
identical to that used in the standard 
equipment. It consists of a bandpass 
filter, mixer crystal, local oscillato1 
klystron (similar to the transmitter 
klystron), provisions for monitoring 
the operation of the local oscillator 
klystron, and provision for local os- 
cillator injection. 

The waveguide diplexer utilizes a 
wye junction to connect the two 
wave-guide sections leading from the 
two transmitter-receiver assemblies 
with the waveguide section leading 
to the common antenna system. The 
length of each waveguide section be- 
tween the wye and a transmitter- 
receiver assembly is critical since 
each must be an odd-quarter wave- 
length stub at both frequencies used 


For product information, use inquiry card on last page. 


with these rugged nylon 
tip and banana plugs! 


lilustrated above— 
Johnson's new nylon 
insulated banana 
plug. Below—a cut- 
away view of the new 
nylon insulated tip 
plug ...two of the 
toughest, most dura- 
ble connectors avail- 
able today! 


Look at these features: 


@ Shock-proof nylon insulating handles—won't 
chip or crack with the hardest usage. 

@ provides high voltage insulation. 

@ Highly resistant to extremes of heat, cold 
and moisture. 

@ Special design for simplified solderless con- 
nection of up to 16 gauge stranded wire. 

@ Economical—simple, functional engineering 
design gives you top quality at low cost. 


SPECIFICATIONS 


BANANA PLUG—nickel-plated brass con- 
struction with nickel-silver springs. Spring plug is 
.175” diameter, fits all standard banana jacks. 
TIP PLUG—recessed metal head is fully in- 
sulated, preventing exposure of metal surfaces 
when tip plug is engaged in any standard tip 
jack. Metal parts are brass, nickel-plated. Pin 
is .081” diameter—fits all standard tip jacks. 
Available in 11 bright colors to match Johnson 


Also New 


NYLON TIP JACK AND 
INSULATING SLEEVE 


Complete assembly includes a stand- 
ard nylon tip jack with o threaded 
nylon insulating sleeve. Ideal for 
patch cords, this assembly is also ex- 
cellent for panel mounting, where an 
insulated rear connection is desired. 


Investigate today! Write for prices, further information. 
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STREAMLINED low-windage 


SLOTTED-RING 
TU - Transmitting 
ANTENNA 


te b/ 
AMCI TYPE 1046 
Channels 7 Through 13 


Thi treamlined design 
allow 1 achieve 316 kw 
ERP it} four-bay array 
with a gain of 16 and a 25 kw 
t nitter a five-bay ar- 


ray with a gain of 20 and a 20 
kw transmitter, without re- 
sulting in an excessive over- 
i moment at the top of 
| the tower. 


ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS —INSTRUMENTS 


6 ALFORD 
Wy Manufacturing Co, Inc 


299 ATLANTIC AVE., BOSTON, MASS 
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Design 
(Continued from page 165) 

in the transmitter-receiver assembly 
of the companion r-f box. Otherwise 
the transmitted power, received sig- 
nal strength, or both, would be com- 
promised. The shorter the stub 
length, the less frequency sensitive 
the stub will be. Because of packag- 
ing limitations, very short stubbing 
cannot be used. The next desirable 
stub length is that at which the elec- 
trical length of the stub differs by 
one-half wavelength for the two 
frequencies being stubbed. The re- 
quired length of the stub may be 
approximated satisfactorily by the 
waveguide centerline distance from 
wye junction of the diplexer to the 
first iris of the receiver pre-selection 
cavity filter. Thus, for proper stub- 
bing in this application, each stub 


length may be determined from 
ao 3 
fa 
4 (Ker Net 
Neb Net 
where /, A length of stub into one r-f 
box 
Ngbi, Agi guide wavelengths corre- 


sponding to the transmitted 
and received trequencies of 
the companion RF box 

each 


The frequency spacing in 


transmitter-receiver assembly has 
been carefully considered and stand- 
ardized. This permits odd-quarter 
wavelength stubbing with stubs of 
one calculated length when properly 
adjusted with built-in phase shift- 
ers. Over a large frequency range, 
this combination of fixed stub length 
and phase shifter is sufficient to yield 
negligible loss of both transmitted 
power and received signal strength. 
Slots are placed in each of the two 
waveguide sections leading from the 
r-f boxes so that waveguide shorting 
plates may be inserted, permitting 
the removal of one of the r-f boxes 
without affecting the operation of 
the other r-f box. 

A small amount of the microwave 


energy passing through the wave- 
guide section leading from the wye 
junction to the 


coupled into a 


antenna system is 
flange terminated 
waveguide section. This flange is 
provided for test and maintenance 
purposes for both transmitters and 
both receivers. A second directional 
coupler diverts a small amount of 
the transmitted microwave energy 
into a monitoring waveguide section 
where it is detected by a crystal. 
The resultant current is used in the 
transmitter circuit 
and may be metered to give an indi- 
cation when adjusting the phase 
shifters to achieve the optimum di- 
plexer stub lengths. 


power sensing 


For new markets 
—new customers 


—sustained sales impact 


Advertise in the 
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ELECTRONIC 
INDUSTRIES 
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to be published in the 
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TELE-TECH 


& Electronic Industries 


This is the most complete, accurate, up-to-date 
directory in the electronic engineering field. It 
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engineers who receive TELE-TECH regularly each 
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purchase products. Over 4500 manufacturers 
are listed, FREE. 


FEATURES: 


— compiete listing of electronic products. 


— Up-To-Date list of manufacturers. 
— Directory of electronic distributors. 
— Directory of representatives (‘‘Reps’’) 
— Extensive listing of trade names. 


— Complete product finding 
betical. 


index—alpha- 


— Active Consulting Engineers. 


— Engineering Societies in the industry. 


And the exclusive 


LOCALIZER INDEX 


Paid listings to provide quick and direct con- 
tact between buyer and seller—between the 
purchaser and the manufacturer's branch office. 
Over 27,000 circulation 


Let our representative 
give you ail the details 


_Caldwell-Clements, Inc. 

| 480 Lexington Avenue, 
New York 17, N.Y. 

| Plaza 9-7880 
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How to CONTROL and 
ALARM the TOWER LIGHTS 


of UNATTENDED Microwave 
and Communication Stations 


[FLASHER PANEL 


PHOTO ELECTRIC PANEL 
Automatically turns Tower Lights 
ON and OFF in accordance with 
FCC regulations 


Automatically 
Flashes Beacon Lamps — with 
balanced load provisions 


rT 


ALARM PANEL - Automatically 
provides signals indicating failure 
of any lamp, power or control 


- 
| 

| 

| 
hen 


Model LC 201 
TOWER LIGHTING CONTROL UNIT 
(for Two Light Levels) 


Model LC 101 (for Single Light Level) 
Model LC 301 (for Three Light Levels) 
Models also available with separate 
Alarm Signal for each Beacon Lamp. 


Write for descriptive Bulletins 


HUGHEY & PHILLIPS, INC. — 


Manufacturers of 


300MM Code Beacons, Obstruction Lights, 
Photo-Electric Controls, Beacon Flashers, 
Microwave Tower Control & Alarm Units 
Remote Lamp Failure Indicator Systems, 
and Complete Tower Lighting Kits. 


3300 NORTH SAN FERNANDO BLVD. 


BURBANK, CALIF. 


Microdot’ Brochure \ 


... How to use the world’s 
smallest, lightest coax 


Write for our helpful free Brochure 
illustrating the world’s only 
complete line of microminiature 
Coax Connectors, Cables, Tools 
and Assemblies, including 
Mininoise® Cable to reduce 
self-generated noise 99%. 


MICRODOT 


1826 FREMONT AVENUE 
SO. PASADENA * CALIF 
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The basic antenna system consists 
of a waveguide hook feed terminated 
with a box horn located at the iocal 
point of a paraboloid reflector. Many 
antenna systems also use a iower- 
mounted reflector. One antenna sys- 
tem is used for simultaneous irans- 
mission and reception of all micro- 
wave signals at each end of one mi- 
crowave path The foun widely sep- 
arated microwave carrier frequen- 
cies involved in each two-way, dual- 
frequency microwave path requires 
an antenna system having broadband 


characteristics 


Fig. 5: Rotational type {l) and resonant- 
ubsorption type (r) ferrite isolators 


The antenna feed horn is matched 
to free space by means of a tuning 
screw located near the mouth of the 
horn. Microwave energy re-entering 
the feed horn after reflection from 
the surface of the paraboloid is can- 
celled by energy of equal magnitude 
and opposite phase which is reflected 
into the feed horn from a plate 
mounted at the vertex of the parabo- 
loid. This antenna design provides a 
good impedance match (vswr < 1.1) 
across the allocated frequency band. 
(See the expanded Smith chart plot 
in Fig. 3.) 

Systems of various lengths, utili- 
zing equipment of this design, have 
been installed in several states for 
long distance toll telephone circuits 
and military information transmIs- 
sion requiring a very high degree of 
reliability. Additional systems for in- 
stallation in both the United States 
and Canada are now in _ various 
stages of planning, fabrication and 
installation. 


REFERENCES 


1. E. Dyke, “Design Features of a Micro- 
wave Relay’, Tele-Tech, Dec. 1952 & Jan. 
1953 

2. J. Cohn, ‘Operating Klystrons in Micro- 
wave Links’, Electronics, June 1952. 

3. A. G. Fox, S. F. Miller, and M. T. Weiss, 
“Behavior and Applications of Ferrite in 
the Microwave Region’’, Bell Sys. Tech. 
Jour., Jan. 1955, p. 5-103 
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VARIABLE AUDIO 
ATTENUATORS 


A revolutionary design 


in attenuators! 


PROOF against SHOCK — 
MOISTURE — TEMPERATURE. 
Withstands ambient temperatures of 
—40 C to t+7O C; 95% humidity. 
Resistive elements and contacts are 
imbedded in a special tough, glass- 
fiber plastic compound which pro- 
vides protection against extreme hu- 
midity, mechanical shock and wide 
temperature variations. 

Switch contacts are fiush in plastic, 
providing smooth surface easy to 
clean. 

BRUSHES CANNOT TRIP. Switch 
noise level extremely low. 
‘Lubricated for Life’ oil-sealed bear- 
ings used for smooth action. 

Stock types available with ‘‘LAD- 
DER,” “T,"’ “H,"" “L,"’ and potentiom- 
eter configurations up to 32 steps. 


oY: nd jor Bulle tin A-2 


Representatives in 
Principal Cities 


Jac 


Subsidiary of International Resistance Company 


11423 Vanowen Street 
North Hollywood 2, Calif. 
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ELECTRONIC ENGINEERS 


ELECTRO-MECHANICAL 
ENGINEERS 


Motorola in Chicago has several openings for men experi 
enced in: Military Electronics, Two-Way, Microwave, Field En- 


gineering, Auto Radio and Television. 


Attractive salaries are offered in addition to participation in 
Motorola's famous Profit Sharing Plan. You will want to investigate 
the possibility of a future 


Superiority is the key to its amazing success. 


Write to Mr. L. B. 


field of interest, salary desired and telephone number. Personal 


interviews in your city will be arranged in the near future. 


MOTOROLA, inc 


CHICAGO 


company where Engineering 


Motorola, Inc., 4545 Augusta 


Blvd., Chicago 51, Illinois, giving complete resume including youn 


ee $TRAEIH ODS 


Make your 


evuter. 


Purified synthetic products of re- 
agent quality. Controlled particle 
size and shape contribute to effec- 
tive control of packing and shrink- 
age. Our iron oxide production 
know-how can help you accomplish 
best results. 
# 


Manufoctured by highly modern 
processes under rigid laboratory 
control. Clip this ad to your letter- 
head for a working sample. 


RED FERRIC OXIDEs 


or TOP Performan - 


COLUMBIAN CARBON COMPANY 
MAPICO COLOR DIVISION 
380 MADISON AVENUE, NEW YORK 17, N. Y. 
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Provision for spot or remote control 


Advantages 
han Extreme flexibility 
wrasse ise §6Fast quiet switching 
XS Crosstalk down 60 Db at 10 MC 
Any group of setups may be held 


intact while setting up others 


Strapwiring eliminated 


crossbar Excellent HF characteristics 


Palladium contacts 


@ Individual magnets at 
each cross-over. 


A truly superior switch Reduced cost @® Maximum, six conductors 
for og 
i j er circuit. 
MASTER CONTROL AND Compact ined small size P 
MONITOR SWITCHING OF Low operating power—2.5 watts @ Life-tested to 100 millior 
AUDIO & VIDEO CIRCUITS Simple “package” installation operations. 


Also 
COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 
ETC. 
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JAMES CUNNINGHAM, SON @ CO., INC. 
Dept. T-1, Rochester, New York Tel: BAker 7240 


Standardize Relay Specs, 
Industry Committee Urges 


A recommendation that the Armed 
Services Electro-Standards Agency 
be given the authority and personne! 
to standardize specifications and 
procedures for testing electronic re- 
lays was made by the Electronic Re- 
lays Industry Advisory Committee 
at a meeting with officials of the 
Business and Defense Services Ad- 
ministration, U.S. Dept. of Com- 
merce, and other Gov't. agencies. 

Industry spokesmen expressed 
concern over what they considered 
a lack of uniform specifications and 
testing procedures for the three 
services. A Committee member 
stated that, in the absence of guid- 
ance from the Gov’t., equinment 
manufacturers have — established 
their own quality control require- 
ments for relays. He added that this 
often has resulted in “testing”? much 
of the life out of a product before 
it is ever installed in equipment in- 
tended for important use. 

A Committee spokesman stated 
that the industry could provide a 
better product if given the actual 
operating requirements for relays 
instead of specifications with un- 
known safety factors built into 
them. One member declared that all 
of his customers want relays built 
to more exacting requirements than 
existing military specifications. 

Gov't. officials discussed with the 
Industry Advisory Committee the 
impending study of the industry’s 
mobilization capacity. Relay produc- 
tion capacity represents one of @ 
group of studies planned by BDSA’s 
Electronics Div. in cooperation with 
the industry and the Dept. of De- 
fense. 


Underwater Cable For 
Guided Missile Range 


A 1575 mile-long underwater tele- 
phone cable, reportedly the longest 
in the world, has been delivered to 
the U.S. Air Force by Western Elec- 
tric. It will be used to transmit in- 
formation on the performance of 
missiles fired at the Air Force’: 
guided missile test range in the 
South Atlantic. 

From its terminal at Cape Canav- 
eral, Fla., the cable extends south 
westerly toward the western tip o 
Puerto Rico, following the approxi 
mate flight route of the missiles. I 
connects the island-based radar sta 
tions which pick up the telemetere 
information from the missiles as the 
flash past. 


More News on p. 170 
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While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation 
of this index 
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Y/ AF REED 


‘(DIFFERENTIAL VOLTMETER’’ 


USES 
The Freed Type 1560 Differential Volt- 
meter measures differences in voltage levels 
as low as 0.01% regardless of their phase 
relation. It is extremely useful when check- 
ing response and attenuation of filters, 
transformers, amplifiers and other applica 
tions where a small difference in two 
voltages are to be measured. Because of 
its excellent stability and high sensitivity 
the differential voltmeter may also be used to 
observe drift in omplifiers, meters and filters. 


DESCRIPTION 

The AC input signals are amplified then 
rectified and compared so that an accurate 
comparison may be obtained regardless of 
the phase of the input signals — Voltage 
differences as low as .01% can be observed 
through the use of a high gain amplifier 
and are indicated on a four inch zero 
center meter 

SPECIFICATIONS 
Difference Voltage Range: —10% to plus 5% 
in .01 increments 
Input Voltage Levels: From .1 volts to 100 volts 
Frequency Range: 30 cps to 200 kc 
Input Impedance: 500,000 ohms 
Power Supply: The instrument is entirely self 


contained ond operates from a 115 volt, 50-60 
cycle line 


FOR RAPID TESTING 
OF TRANSFORMERS & 
CHOKES UNDER ACTUAL 
OPERATING CONDITIONS 


FREED'S // 


TYPE 1870 INCREMENTAL 
INDUCTANCE COMPARISON 


DESCRIPTION .. . The unit is completely 

self-contained, consisting of a metered 500 

ma D.C. supply, a metered 135 volt, 60 

cycle supply and a direct reading % de- 

viation indicator. An external oscillator jack 

is provided so that test frequencies from 60 

cycles to 10 kc may be used. 
SPECIFICATIONS 

Inductance Range: 25 mh to 100 h. 

Deviation Range: +20% with an accuracy of 

1%. +50% with on accuracy of 5%. 

Frequency: 60 cycles to 10,000 cycles. 

Voltage Applied to Unknown: Variable from 0 

to 135 volts 

D.C. Current Range: 0 to 500 ma in four over- 

lapping ranges, 0-5 ma, 0-25 ma, 0-100 ma, 

0-500 ma 

Vacuum Tube Voltmeter: .01, .1, 10, and 100 

volts full scale 

Power Supply: The instrument is entirely self- 


contained and operates on 100-125 volts, 50-60 
cycles. 


Dimensions: 191/.” high x 22” wide x 15” deep. 
INSTRU“AENT DIVISION 


FREED TRANSFORMER CO., INC. 


1726 Weirfield Street 
Brooklyn (Ridgewood) 27, N.Y. 


170 (184 total pages this issue, including Section 2) 


Beanery Employs 
Electronic Meal 
Ordering System 


A young electronics engineer and 
an enterprising restaurateur have 
collaborated to provide something 
just a little bit different in the eatery 
business. 

Some of the more famous patrons 
of Barney’s Beanery, on Santa 
Monica Blvd. in W. Hollywood, 
Calif., are sitting down to piping hot 
dinners served moments after they 
arrive, thanks to a radio signalling 
system by which they flash the news 
of their coming and indicate the 
dishes they want made ready. 

The system installed at the res- 
taurant is designed around the old 
fashioned coach lamp which stands 
at the entrance. This lamp is con- 
nected through a relay and filter to 
a receiver which is fixed-tuned to 
270 MC. The signals picked up by 
the receiver are generated by small 
CW transmitters which are installed 
in the cars or boats of the restau- 
rant’s customers. 

When the customer decides that 
he is coming in to eat, he flips on his 
transmitter, taps out his own code 
signal, then follows it un with a 
series of short or long flashes to in- 
dicate how many are in his party, 
what they want to eat and how soon 
thev will arrive. 

As he flips his transmitter on and 
off, the old coach lamp at the en- 
trance is flashing in unison to notify 
the staff. 

Reception is limited to approxi- 
mately 25 mi. 

Mac Brainard, the electronics en- 
gineer who designed the system for 
provrietor Barney Anthony, esti- 
mates the cost of installing the trans- 
mitter in a car at about $100.00. 


TV assembly line at Admiral Corp., Chicago. 
Over 70% of the 231 components and four- 
fifths of the circuitry of the receiver are con- 
tained on three printed circuit panels. Use of 
automation and printed circuits has eliminated 
over 400 hand soldered connections. 
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Key to microwave route code numbers as shown on maps on the following pages. In general these are long haul systems being over 
50 miles in length. The systems are listed in three major groups: industrial and commercial; common carrier and TV broadcasting 


System Operating 
Number Company 


INDUSTRIAL & COMMERCIAL 


Aeronautical Radio In 
Washington, D.C 
Alabama Power Co 
Birmingham 3, Ala 
American Oil Pipe Line 
Houston, Texas 
Arizona Public Service 
Phoenix, Ariz 


) Arizona Public Service 


Phoenix, Ariz 
Arkansas Power & Light Co 
Pine Bluff, Ark 
} Atchison, Topeka & 
Santa Fe RR 
Chicago 4, Ill 
California, State of 
Sacramento, Calif 
California, State of 
Sacramento, Calif 
Carolina Power & Light 
Raleigh, N.C 
Central Ill. Pub. Serv. Co 
Springfield, ill 
Chicago, Rock Island & 
Pacific RR Co 
Chicago 5, Ill 
Colorado Central Power 
Englewood, Colo 
Colorado Interstate Gas 
Box 1087 
Colorado Springs, Colo 
Continental Pipe Line Co 
and Sinclair Pipe Line 
Independence, Kan 
Detroit Edison Co 
Detroit 26, Mich 
Dow Chemical Co 
Midland, Mich 
Duke Power Co., Box 2178 
Charlotte, N.C 
El Paso Natural Gas Co 
El Paso, Texas 
Freeport Sulphur Co 
122 E. 42 St 
New York 17, N.Y 
Grumman Aircraft & 
Engine Corp 
Bethpage, N. Y 
Humble Pipe Line Co 
Houston 1, Texas 
llinois Power Co 
Monticello, Ili 
Indiana Toll Road Comm 
Indianapolis 4, Ind 
Interstate Petroleum 
Communications Inc 
Houston, Texas 
Kentucky Utilities Co 
Lexington 3, Ky. 
Los Angeles Calif., City of 
Los Angeles, Calif 
Los Angeles, County of 
Los Angeles, Calif 
Louisiana Power & Light 
New Orleans 14, La. 
Massachusetts, Common- 
wealth of, Boston, Mass 
Michigan-Wisconsin Pipe 
Line Co., Detroit 26, Mich 
Mid-Valley Pipe Line Co. 
Box 2388, Long View, Tex 
New Jersey, State of 
Trenton, N. J 
New York State Natural 
Gas Corp. 
Pittsburgh 22, Pa. 
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CALDWELL-CLEMENTS, 


THE MICROWAVE PICTURE—1955 


Microwave relay systems in the U.S. were first mapped by Tele-Tech editors in 1953. Since that time the number of systems 
in operation have more than doubled. The maps on the following pages show the routes of some 116 long haul systems (more 
than 50 miles in length). Data for 40 other long haul systems was received too late for inclusion on these maps but the 
nformation has been tabulated. Also listed are companies operating short haul systems (under 50 miles in length). 


Oper. 
Freq. 


G 
G 
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System Operating Type No. Oper. System Operating Type No Oper 

Number Company Svce Stat. Freq. Number Company Svce Stat. Freq 

35 Ohio Oi! C L 18 G 70 Utah Power & Light C Ww } B 
Findlay, Ohio Salt Lake City 10, Utah 


— 


Ohio Power Co WwW 5 G 71 Washington, State of PP 4&6 B 
Newark, Ohio Olympia, Wash 
Ohio, State of PO 4 A 72 Western Farmer's Electr W é A 
Columbus, Ohio Anadarko, Okla 
Ohio State Highway Patrol PP } B 73 West Penn Power C Ww 3 B 
Columbus 5, Ohio Pittsburgh 30, Pa 
Oklahoma, Mississipr iL 5 A 14 West Penn Powe Ww ; 
River Products Co 50 Broad St 
Box 2139, Tulsa, Okla New York 4. N.Y 
Oklahoma Natural Gas ( iL q B 75 West Virginia, State of pp 3 : f 
Tulsa 2, Okla Charleston, W. Va i 
Orange County, Calif PP 6 A 76 Wilcox-Trend Gathering l 4 G 
Orange, Calif System, In Cuer Texas 
Pacific Gas & Electr W 5 8 17 Wisconsin, State of PP 
San Francisco 6, Calif Madison, W 
Panhandle Eastern Pipe IL 18 G 
Line Co., Kansas City 6, Mo COMMON CARRIER 
Pennsylvania, Common PP 4 A 78 Amer. Tel. & Telegraph CF 125, F 
wealth of, Box 871 New York City 
Harrisburg, Pa 79 Cameron Tel ) CF ] F 
Pennsylvania, Common- PP 28 A Box 467, Sulphur, La 
wealth of, Box 871 80 Citizens Utility F 
Harrisburg, Pa Reading, Calif 
5 Pennsylvania State Police PP 6 D 81 Greenwood Tel. Ci F 3 F 
Harrisburg, Pa Box 1066. Greenw 5 
Petroleum Communications iL g G 82 Gulf Tel. Co.. Foley. Ala CF , | 
In Box 284 83 Lafourche Tel. ( F } F 
Lafayette, La Box 212, Larose, La 
Plantation Pipe Line Co L 7 B 84 Peninsula Tel. C F ~ |&F 
Atlanta, Ga Tampa, Fla 
Platte Pipe Line Co IL 45 G 85 Rochester Tel. Cort F 4 - 
Independence, Kan Rochester, N. Y 
Portiand General Electri IW 3 B 86 Tidewater Tel. Co CF 3 | 
Portland 5, Ore Warsaw, Va 
Potomac Edison Co IW 4 A 87 West Coast Tel. Co CF 8 J&F 
Frederick, Md Everett, Wash 
Public Service of Indiana W 12 B 88 West Coast Tel. € CF 4 
Indianapolis 9, Ind Box 1022, Everett, Wash } 
Richfield Oil Cor iL 3 G 
Los Angeles, Calif TV BROADCASTING q 
San Diego Gas and Electric IW 5 B = 89: KCJB-TV; N. Dakota TV 5 ( | 
Co., San Diego 12, Calif Bdcstg. Co. Minot, N. D 
Seattle, City of IW 2&2 «=B 90 KFSA-TV; Southwestern TV : 4 ‘ 
Seattle, Wash Radio & TC Co ’ 
Service Pipe Line Co IL 4 G Mt. Magazine 3 
Box 1979, Tulsa 2, Okla Logan County, Ark } 
Sinclair Pipe Line Co IL 21&22 B 9] KIEM-TV; Calif.-Ore.TVInc. TV 4 c ° 
Independence, Kan 27&20 G Eureka, Calif i 
Southern California iW 32 B 92 KLTV; Lucille Ross Lansing TV 2 H 1 
Edison Co 2 G Tyler, Texas 7 
Los Angeles 16, Calif 93 KQTV; Northwest TV Co TV 4 H = i 
Southern Counties Gas Co IW 2 G Ft. Dodge, lowa a 
of Calif. Los Angeles, Calif 94 KRBB; S. Arkansas TV Co. TV 3 H 2 | 
Standard Oi! of Indiana IL 8 B El Dorado, Ark 5 
Chicago 80, Ili 95 KTRE-TV; Forest Capital TV 3 H =" 7 
Texas Eastern Transmis- IL 52 B Bdcstg. Co., Lufkin, Texas i 
sion Corp 96 KVEC-TV; Valley Elec. Co TV 5} H s 
Shreveport 94, La San Luis Obispo, Calif i 
Texas Gas Transmission IL 3 G 97 WARM-TV; Union Bdcstg TV 2 H Bis 
Owensboro, Ky Co., Scranton, Pa , 
Texas Ill. Natural Gas Pipe IL 39 G 98 WATR; WATR In TV 2 C 3 ; 
Line Co., 20 N. Wacker Dr Waterbury, Conn : 
Chicago, 11! 99 WBRE-TV; WBRE-TV Inc TV 2 c t-) 
Transcontinental Gas iL 64 B Wilkesbarre, Pa ‘ 
Pipe Line Corp 100 WEAU-TV; Central Bdcstg. TV 2 H 3 
Houston, Texas Co., Eau Claire, Wis 
Trunkline Gas Co IL 34 B 101 WGBI-TV; Scranton Broad- TV 2 C ; 
Houston 5. Texas casters Inc., Scranton, Pa 1 
Union Electric Co. of Mo IW 15 g 102 WBOC-TV; Peninsula TV 2 H se 
St. Louis 1, Mo Bdcstg. Co., Salisbury, Md > 
Union Electric Co. of Mo IW 3 A 103 WFLB-TV; Fayettesville TV 2 H S . 
St. Louis 1. Mo Broadcasters Inc 
Oi ; Fayettesville, N. C r— 
a pl 14, Calif “ . ° 104 WGLV; WGLV Inc TV 2 H x 
United Gas Pipe Line Co IL 6 B Easton, Pa = 
Shreveport 92, La Continued on center spread B 
’ 
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“NETWORK QUALITY’”’ 


C LOR TV RELAY 


custom packaged for 
PERMANENT INSTALLATION 


All equipment, including the RF equipment, mounts on a standard 19” rack 
Parabolic antenna can be separated up to 100 feet from RF unit. 

RF pre-selection cavities preclude adjacent channel interference. 

20-inch, 40-inch or 72-inch diameter antennas with de-icer. 

Control unit can be separated up to 250 feet from RF unit 


All operational adjustments, including klystron tuning, can be performed 


from the control unit 
Built-in cable equalizer compensates for coaxial cable runs. 


Balanced or unbalanced line operation of video input and output circuits. 


® Built-in metering for rapid system adjustment. 7%. . 
SLs. By 
aS. s 
® Automatic alarm supervision of transmitter and receiver. 7 ¢ 


Regulated filament supply extends tube life. 


Highest quality color and monochrome transmission characteristics. Fre- ( 
quency response +0.1 db. from 30 cps. to 300 kc. and +0.5 db. to 4.3 mc; 


less than 0.5 db. differential gain and less than 2° differential phase. 


AND WEATHERPROOF PORTABLE 


All performance features listed 
above plus... 


© All equipment can be operated in rainy 
or other inclement weather. 


® Each lightweight cable reel holds up to 
100 feet of cable—both ends of cable 
always available. 


Parabolic reflector, antenna waveguide, 
RF case, and tripod are quickly and eas- 
ily assembled and disassembled. 


MOTOROLA 


THE COMPLETE SUPPLIER OF RADIO COMMUNICATIONS SYSTEMS | 


MICROWAVE CAN DO YOUR COMMUNICATIONS JOB 


Motorola multi-channel microwave facilities can transmit: 
VOICE private line and party line, manual and dial telephone circuits 
VIDEO monochrome and color TV, radar data 
CONTROL supervisory control, remote control, remote indication 
COMMUNICATION teletvpewriter, telemetering, telegraph, facsimile 


AND DO IT BETTER! 


The most economical type of multi-channel Channels can be inexpensively added. 
communication 


Spans rivers, swamps, mountains, and busy 
Maximum protection from failure due to city streets with ease and is virtually un- 
snow, ice, rain, lightning, and high winds. limited in length. 


.) 


Owner has complete control of communi- 
cations facilities at all times; narrow beam 
assures private communication. 


Modern industry is increasing the emphasis on automation, data transmis- 
sion, and centralized control in order to provide better protection of personnel 
and property, better service, and more efficient operation. Motorola micro- 
wave can provide the complete communications system needed for this type 
of operation. 


AA MOTOROLA 


THE COMPLETE SUPPLIER OF RADIO COMMUNICATIONS SYSTEMS 


MICROWAVE RELAY SYSTEMS in the UI 


78 ] 


— Pegend 


63 
V7 TYPE OF SERVICE (FCC designation) QUENCY 
AA —Auxiliary Aviation it —Itndustrial, Special Racycles 
BA —Auxiliary Broadcast iL —Industrial, Petroleum 80-940 
CA-TV—Community Antenna System for !W—lIndustrial, Power 52-960 
f TV (Unofficial with FCC) L! —Urban Transit : b0-1990 
T c L E -T om Cc be CB  —Common Carrier L —Land Transportation, Railroad b0-2400 
a _{elevision Broadcast ad —fublic Safety, Fire po 2500 
: . ommon Carrier, ublic ety, W- 
t Electronic Industries Domestic Fixed Public Highway Maintenance b0-4200 
CF-IC —Common Carrier, PO—Public Safety, 5-6425 
international Control Forestry Conservation 
1D —Forest Products (Logging) PP —Public Safety, Police z 
In the column “NO. OF STATIONS” the number of inter icating stotionge listed. 1 
Map No. 115956 "2 & 2" for example, indicates the company operates two independent systems ¥F stations e 


Copyright, American Map Co., Inc., New York Copyright 1955 by CALDWELL-CLEMENTS, Inc., 480 Lexington A 
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| UNITED STATES 


System Operating Type No. Oper. 
Number Company Svce Stat. Freq. 
105 WHIS-TV; Daily Telegraph TV 4 H 
Printing Co., 
Bluefield, W. Va. 
106 WHIZ-TV; Southeastern TV 2 Cc 
, Ohio TV System 
Pe Zanesville, Ohio 
/ 107 WIRI; Great Northern TV TV 2 H 
Inc., North Pole, N. Y. 
18 / 108 WKNX-TV; Lake Huron TV 4 C.H 
er / ——. eh * * 
x : - ginaw, Mich. 
Seale of Miles ae -. 109 WNEM-TV; N. Eastern Mich. TV ere 
100 200 300 ity 18 Corp., Bay City, Mich. 
/ 110 WOAY-TV; R. R. Thomas Jr. TV 2 Cc 
/ Oak Hill, W. Va. 
/ 111 WPBN-TV; Midwestern TV 3 H 
78 “of Bdcstg. Co. 
Traverse City, Mich. 
} 112 WRBL-TV; Columbus TV 2 Cc 
| 30 Bdcstg. Co. 
7 Columbus, Ga. 
78 113 WTOM-TV; Inland Bdcstg. TV 2 Cc 
; } Co., Lansing, Mich. 
\ 114 WTTV; Sarkes Tarzian Inc. TV 5 Cc 
Bloomington, Ind. 
78 115 WTVE; Elmira TV TV 2 H 
\ Elmira, N. Y. 
6 116 WWTV; Sparton Bdcstg. Co. TV 4 H 
~ 84 Cadillac, Mich. 
‘6 
" 
a ee 
te Long haul system data received too late 
for plotting on these maps include: 
‘ Operating Type No. Oper. Operating Type No. Oper. 
HT Company Svce Stat. Freq. Company Svce Stat. Freq. 
« American Gas & Electric IW 9 Northwestern Bell Tel. CF 7 
18 (Ohio Power Co.) Northwestern Bell Tel. CF 4 
‘ \ Atlantic Seaboard Corp. iL | Cc Northwestern Bell Tel. cB 3 
“ a Arizona, State of PH 4 Ohio, State of ee 
78 78 Bonneville Power Admin. 7 B Pacific Tel. & Tel. cea 4 
a Bonneville Power Admin. 8 B (Northwest Tel. Co.) 
a 86 Bonneville Power Admin. 3 B Pacific Tel. & Tel. cB 5 
15 Bonneville Power Admin. 3 B (Northwest Tel. Co.) 
Jt 110 f California, State of 4 1 Pacific Tel. & Tel. CB 3 
y, { <i / California, State of PO 4 Pacific Tel. & Tel. ce. 3 
x 105 78 Eastern Airlines Inc. i 2 Pan American Pipeline Co. IL 3 
64 Florida Telephone Co.- cB 3 ! Panhandle Eastern Pipeline IL 18 
¢ Peninsular Tel. Co. Co. 
78 Humboldt, Calif, County of 3 A Public Svce. Co. of Indiana 13 B 
idaho, State of 4 A Shell Pipeline Co. IL 5 
> Illinois Bell Telephone cB 6 (Interstate Comm. inc.) 
)) Keystone Pipeline Co. . ae 8 Southern Calif. Edison Iw 5 
. KTEN, (Okla.) TV 3 Southern Counties Gas Co. IW 2 
Los Angeles, Calif. PP 4 Southern Railway System 1! 7 
(/ 18 18 County of Southwestern Bell Tel. Co. CB 3 
Michigan Bell Tel. Co. cB 4 ! Southwestern Bell Tel. Co. CB 3 
e/a 103 Middle South Utilities IW 23 Transcontinental Gas iL 6 A 
} 78 Li, 10 Mountain States Tel. Co. CF 3 | Pipeline Corp. 
Mountain States Tel. Co. CB 7 Vermont State Police re: § 
8 a New England Tel. Co. a 
\ 78 
61 
\ / 
«| " 
, 4 78 99 
7 ~~ Enlarged Detail of Systems in 
| \ PENNSYLVANIA - MARYLAND - NEW JERSEY AREA 101 


QUENCY BANDS 


acycles Symbol 
B0-340 * 84 \78 
A 
B A 
i Cc Co / 
D a. Ay 
E \ 
F 
G 
H 
tatic listed. Thus 


tems # stations each. 


venUNew York 17, N. Y. 


(Continued from left-hand over-lecf) 


MORE MILES OF MICROWAVE 


“IN AND OPERATING” 


Working dependably over the years, Motorola and production ‘“‘know how’’—equipment which 


microwave systems ranging from 7 to over 1000 
miles in length are operating in all types of appli- 
cations and in all kinds of weather. This greater 


icceptance and experience 


means engineering 


performs better, lasts longer, and costs less to 
maintain. These extra dividends repeatedly ap- 
pear in operational records of Motorola users. 


A Partial List of Motorola Microwave Customers 


Clinchfield Coal Corporation* 
interstate Petroleum Communications, Inc 
Kentucky and West Virginia Gas Co.* 
Mid Valley Pipeline Co 

Natural Gas Pipeline Co. of America 
Natural Gas Storage Co. of Iitinois 
New York Natural Gas Pipeline 

Ohio Oil Co.* 

Pan American Pipe Line Co 
Panhandle Eastern Pipe Line Co 
Sinclair Pipe Line Co 

Texas Gas Transmission Co 

Texas Illinois Natural Gas Pipeline Co 
Richfield Oil Co 

Wilcox Trend Gathering System 


Bonneville Power Administration 
Brazos Electric Power Co-op. 
Central Illinois Public Service Co 
Cleveland Electric Iluminating Co 
Dayton Power and Light Co 

East Kentucky RECC* 

idaho Power Co.* 

Illinois Power Co 

Kansas Power and Light Co.* 
Kentucky Utilities Co 

Middle South Utilities Co 
Modesto Irrigation District 
Northern Indiana Public Service Co. * 
North West Electric Power Co-op. 
Ohio Power Co. 

Pacific Power and Light Co 
Puerto Rico Water Resources Authority 
San Antonio Public Service Board 
Southern California Edison Co 
Southern Counties Gas Co 

Texas Electric Service Co 


City of Dayton, Ohio, Police Dept 
County of Alameda, California, Sheriff's Dept 


County of Kern, California, Sheriff's Dept 
County of Los Angeles, Road Dept. 

County of Los Angeles. Sheriff's Dept 
County of Maricopa, Arizona, Sheriff's Dept 
Michigan State Police 

State of Arizona. Highway Dept 

State of California, Forestry Dept 

Vermont State Police 

Wisconsin State Police 


Cameron Telephone Co 
Chesapeake & Potomac Telephone Co 
Greenwood Telephone Co 

Illinois Bell Telephone Co. 

La Fourche Telephone Co. 
Michigan Bell Telephone Co 
Mountain States Bell Telephone Co 
New England Tel. & Tel. Co 
Northwestern Bell Telephone Co 
Pennsylvania Bell Telephone Co 
Southwestern Bell Telephone Co. 
Southwestern States Telephone Co 
West Coast Telephone Co 


KERO, Bakersfield, Calif 
KFSD-TV, San Diego, Calif 
KFVS, Cape Girardeau, Mo 
KGGM, Albuquerque, N. M 
KGLO, Mason City, lowa 
KHQA, Quincy, tll 

KLZ, Denver, Colo 

KOAT, Albuquerque, N. M 
KOB-TV, Albuquerque, N. M 
KOY, Phoenix. Ariz 

KRGV. Weslaco, Tex. 

KTEN, Ada, Okla 

KTVH, Hutchinson, Kan. 
KVAR. Mesa, Ariz. 

KVEC, San Luis Obispo, Calif 


WBOC, Salisbury, Md 

WGEM, Quincy, Ill. 

WLBT, Jackson, Miss. 

WLOS, Asheville, N. C. 

WMGT, Pittsfield. Mass. 
WNAO.TV, Raleigh, N. C. 

WSUN, Tampa, Fla. 

WTAR, Norfolk, Va. 

WTCN. Minneapolis, Minn. 

WTVD, Durham, N. & 

WTVJ, Miami, Fla. 

Canadian Radio Co. 

Chesapeake & Potomac Telephone Co. 
General Telephone of Pennsylvania 
Grumman Aircraft Co. 

Home Telephone Co. 

indiana Bell Telephone Co. 
Michigan Bell Telephone Co 
Missouri Telephone Co. 

Mountain States Bell Telephone 
Ohio Bell Telephone Co. 

Pacific Telephone & Telegraph Co. 
Pennsylvania Bell Telephone Co. 
Petersburgh TV Corp., Richmond, Va. 
Southwestern Bell Telephone Co. 
Teleview Networks, Inc. 


Aeronautical Radio Inc 
Eastern Airlines, Inc. 
Hawaiian Airlines 


Dow Chemical Co. 

Freeport Sulphur Co. 

Phoenix Radio Dispatch Service 
Southern Railway* 


(classified) 


*Under Construction 


MOTOROLA 


THE COMPLETE SUPPLIER OF RADIO COMMUNICATIONS SYSTEMS 


\w 


TELE-TECH 


i Electronic Industries 


Names of companies 


operating short haul systems 
(under 50 mi.) not plotted on maps: 


Aeronautical Radio, Inc. 
Alabama Power Co. 
Alameda County, Calif. 
Alleghany County, N 
Amberg Tel. Co. 
Amicola Elect. 
Membership Corp. 
Antennavision Svc. Co. 
a oe Electric 


Arizona Public Service Co. 
Arizona, State of 
Arkansas, State of 
Associated Lumber & Box 


Co. 3 
Austin, Texas, City of 
Baltimore Gas & Elec. Co. 
Blackstone Valley G.&E. 


Co. 
Boise Payette Lumber Co. 
Bonneville Power Admin. 
Boston Edison Co. 
Brazos Electric Power 


Calif. interstate Tel. Co. 


California, State of 
Clo New City Tel. Co. 


County of 
Cleveland vectri 
Htuminating Co. 
Clinchfield Coal Corp. 
Consolidated Gas, 
Electric & Power Co. 


he hirlines. 
East Kentucky ee 
El Paso anny sag Co. 


el. Co. 
General Tel. of ~~. 
General Tel. Co. of W: 


Grumi Aircraft oy 
Home Tel. & Tel. Co. 


Haualapai aig? 
Carrier 


Idaho 

idaho, State 

iNinois Tel. - 
Indiana Beli Tel. Co. 


industrial Gas Supply Corp. 


Iniand Empire 
Microwave Co., Inc. 
Intermountain Rural 


aera 
Kansas Power & a Lig 
war = Sacram 
Ket Denver Col. 
Kentucky & West Va. 


Kern Calif. 
Kern County Tel. Co. 


Co. 
Humble C Oil & Refining Co. 
Power a ng 


KERO, Bakersfield, Calif. 


KFSD-TV, San Diego, Calif. 
Mo. 
e, NM. 


pa Girar 
KGLO, Mason City, |owa 
HQA, Qu 


K , Col. 
KOAT-TV, Albuquerque, 
N.M. 


Los Angeles, City of 
Los les C 
Louisiana Power Li 


Massachusetts, 
Commonweaith of 
Metropolitan Coach Lines 
Michigan Bell Tel. Co. 
Michigan, State of 
Michigan, State Police 
Missouri Tel. Co. 
Modesto Irrigation District 
Monona County Rural 
Electric Co-op 
Mt. States Tel. Co. 
Mt. States Tel. & Tel. 
Natural Gas Pipeline Co. 
of America 
a Storage Co. 


& Tel. 
0. 
Niagara Mohawk Power 


Assn. 
Northeast Mo. Electrical 
Power Co-op 
Northern Indiana 
Public Service Co. 
Northern Ohio Tel. Co. 
Northern Redwood Lumber 


Co. 
North Pittsburgh Tel. Co. 
and Saxonburg Tel. Co. 
Northwest Bell — 
Wisconsin Tel. Co. 
N.W. ag by Power 
Co-op, Inc. 


of ill. 
New England Tel. 


Enlarged Detail of 


Systems in 


LOS ANGELES 


Area 


Oklahoma Natural Gas Co. 

Pacific Gas & Electric Co. 

Pacific Power & Light Co. 

Pacific Tel. & Tel. Co. 

Peninsular Tel. Co. 

Pennsylvania Bell Tel. Co. 

Pennsylvania Electric Co. 

Peoples Tel. Co. 

Philadelphia Electric Co. 

Phoenix Radio Dispatch 
Service 

Pioneer Vision Corp. 

Public Service Electric 
& Gas Co. 

Public Service of Oklahoma 

Puerto Rico Water 
Resources Authority 

Putnam County, N.Y. 

San Antonio, City of 

San Antonio Public Service 
Board 

San Diego, City of 

San Mateo, City of 

Santa Clara County, Calif. 

Sinclair Pipe Line 

Skagit Valley Tel. Co. 

South Carolina 
Continental Tel. Co. 

South Carolina 
Public Service Authority 

Southern Calif. Edison Co. 

Southern Colo. Power Co. 

Southwestern Bell Tel. Co. 

Southwestern States 
Tel. Co. 

Sun Pipe Line Co. 

Television Networks 

Tennessee Gas 
Transmission Co. 

Tennessee Valley Authority 

The Texas Co. 

Texas Electric Service Co. 

Transcontinental Gas 
Pipe Line Corp. 

United Gas Corp. 

Vermont, State of 

Warren, City of 

WBOC, Salisbury, Md. 

West Coast Tel. Co. 

WELA-TV, Tampa, Fla. 

WFBC-TV, WMRC, Inc. 

WGBS-TV, Storer 
Broadcasting Co. 

WGEM, Quincy, III. 

WLBT, Jackson, Miss. 

WLOS, Asheville, N.C. 

WMGT, Pittsfield, Mass. 

WNAO-TV, Sir Walter 
Broadcasting = 

WTAR, Norfolk, 

WICN, saunsabelie. Minn. 

WTVD, Durham, N.C. 

WTVJ, Miami, Fla. 
WUNG-TV University of 
North Carolina 


The Complete Radio . 


|. INTEGRATED PRODUCT LINE 


LW MICROWAVE 
| t= multi-channel message circuit 
F television relay 

radar relay 


INDUSTRIAL 


supervisory control 
VF carrier 
power line carrier 


TWO-WAY RADIO 


fixed station 
mobile 
portable 


I]. ENGINEERING COUNSEL 


Experienced Motorola communications spe 
cialists, in the laboratory and in the field, can ’ 
assist in determining the best solution to your ‘ * — ty a 
communications problem. Field engineers rep - 
resent Motorola in every part of the U.S 


Il. FINANCING 


Motorola will provide the communications 
service you need with any type of financing 
you desire —cash purchase, extended time pay- 
ments, or lease (with or without equity). 


IV. INSTALLATION & MAINTENANCE 


Motorola offers you a complete communica- 
tions package including buildings, towers, 
roads, and sites—a ‘‘turn key”’ installation 

plus factory authorized maintenance, if desired 


3 


See 


a Pin ins ns © 


[oh f4izaes 
" 
‘i 


Motorola consistently supplies more radio 
communications systems for the industrial, land 


MOTOROLA transportation and public afety services than 
ll others combi — nce, experience 
. sp co. fps ET. - 


and quality. The only radio 
communications service—specialized eaereoering 
. product... customer service... parts . 
installation ... maintenance . _ finance . . : lease. 
“The best costs you less—specify Motorola.” 


MOTOROLA COMMUNICATIONS & ELECTRONICS, INC. 
A SUBSIDIARY OF MOTOROLA, INC. 

4501 AUGUSTA BOULEVARD e CHICAGO 51, ILLINOIS 

ROGERS MAJESTIC ELECTRONICS, LTD., TORONTO, CANADA 


K-88 Printed in U.S.A. 


DO YOU WANT more information? 


ABOUT PRODUCTS ADVERTISED OR DESCRIBED ‘IN 


Aerovox Corp.—Modulized standard circuits 
802 Aircraft Radio Corp.—Signal generator & course checker 
803 Alford Manufacturing Co., Inc.—Transmitting antenna 
804 Alpha Metals, Inc-—Solder & flux 
805 Altec Lansing Corp., Peerless Div.—Transformers 
806 American Elite, Inc.—Microphones 
807 American Lava Corp.—Ceramics 
808 American Microphone Co.—Microphones 
809 American Phenolic Corp.—Subminiature connectors and cable 
810 Ampcrite Co. Inc.—Delay relays and regulators 
Is 811 Ampex Corp.—Amplifier-speaker & recorder 
812 Andrew Corp.—Antennas 
813 Arnold Engineering Co.—Tape-wound cores 
814 Artos Engineering Co.—Wire cutter and stripper 
815 Audio Devices, Inc.—Sound recording equipment 
816 Audio Instrument Co. In¢e.—Reverberation unit 
817 Barker & Williamson, Inc.—Toroidal coils 
818 Bell Telephone Laboratories—Silicon rectifier 
819 Bendix Aviation Corp., Red Bank Div.—Xenon tetrode thyratron 
820 Berlant-Concertone—Tape recorder 
821 Berlant-Concertone—Audio equipment distributors 
822 Berndt-Bach, Inc.—Recording equipment 
823 Bird Electronics Corp.—Coaxial line instruments 
824 Blaw-Knox Co.—TV Tower 
825 Burnell & Co., Inc.—Telemetering filters 
826 Bussmann Manufacturing Co.—Fuses, blocks & holders 
827 Cannon Electric Co.—Printed circuit connectors 
828 Sa Div. of Columbia Broadcasting System, Ine.—Control 


829 Century Lighting, Inc.—Studio lighting & control equipment 
830 Cinch Manufacturing Corp.—Tube sockets 

a 831 Cinema Engineering Co.—Wirewound resistors 

832 Cleveland Container Co.—Laminated phenolic tubing 


r > 833 Coaxial Connecter Co., Inc.—Connectors 

, 834 Collins Radio Co.—20 KV transmitter 

ol 835 Columbian Carbon Co.—Ferric oxides 

hol 836 Conrac, Inc.—Monitor & audio-video tuner 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


Four CR 6k ca cengc ca awes CORTE T CR Te 
Company address ........... o betes rihes oee se ee 
Your name ...... 5 gee aes tteesseeee (0% J eeie:es 
Your title ... 
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TELE-TECH——-NOVEMBER 1955 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


INQUIRY CARD Not good after Jan. 1, 1956 


eee a 


ete i I I ieee 


-TELE-TECH | 


. Electronic Industries 


Continental Electronics Mfg. Co.—Microwave system 
Cornell-Dubilier Electric Corp.—Capacitors 

Corning Glass. Works—Resistors 

Cunningham Son & Co., Inc., James—Audio & video switches 
Daven Co.—Wirewound resistors 

Eastern Precision Resistor Corp.—Precision wire wound. resistors 
Eisler Engineering Co., Inc.—Indexing turntables 
Eitel-McCullough, Inc.—Amplifier klystrons 

Electro Motive Manufacturing Co., Inc.—Mica capacitors 


Fairchild Controls Corp., Potentiometer Div.—Precision potenti- 
ometers 


Fairchild Engine & Airplane Corp.—Decade amplifier 
Federal Telecomunication Laboratories—Engineering personnel 
Federal Telephone & Radio Co.—Microwave applications 
Federal Telephone & Radio Co.—Selenium rectifiers 

Florman & Bobb—Film production equipment 

Freed Transformer Co., Inc.—Test equipment 

Ford instrument Co.—Angle resolver 

Frequency Standards—Filters and preselectors 


Gabriel Electronics Div., Gabriel Co.—Parabolic microwave © 
antennas 


Gates Radio Co.—Transmitters, turntables, FM monitors 

General Electric Co.—H. F. Transistors 

General Electric Co.—Microwave system 

General Radio Co.—Capacitance bridges 

Gertsch Products, Inc.—Standard ratio transformer 

Giannini & Co., Inc., G. M.—Low pressure transmitters 

Globe Industries, Inc.—Rotary actuators 

Good-All Electric Mfg. Co.—Capacitors 

Gudebrod Brothers Silk Co., Ine.—Nylon lacing tape 

Hermetic Seal Products Co.—A-N Connectors 

Hickok Electrical Instrument Co.—Volt-ohm-milliammeter 
Hoffman Laboratories, Inc.—Engineering research 

Hughes Aircraft Co.—Germanium diodes 

Hughes Research & Development Labs.—Enginecering personnel 
Hughes Research & Development Labs.—Engineering personnel 
Hughey & Phillips, Inc.—Tower lighting control units 

Hyecon Electronics, Inc.—Electronic testing equipment 


Listings continued on next page 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


Your COMPGMY ..essceee eee eee ee ee ee ee 


I on ob vn kc obs ches Collins cued nerees 
We NG Sak cd ode wobec Chae sere sees accvecse . 
TELE-TECH——-NOVEMBER "1955 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


INQUIRY CARD Not good ‘after Jan. 1, 
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PRODUCT INFORMATION? 


Use the cards below to get it quickly through TELE-TECH 


Listings continued from preceding page 


873 Hycor Co., Inc.—Audio attenuators 921 Sperry Gyroscope Co.—Klystron tubes & microwave instruments 
7 Industrial Test Equipment Co.—Nul! meter 922 Sprague Electric Co.—Encapsulated resistors 
875 Institute of Radio Engineers—Publication featuring “Scatter 923 Sprague Electric Co.—Molded capacitor 


Propagation” 


924 Stackpole Carbon Co.—Miniature controls 
876 J.F.D. Electronics Corp.—Piston-type experimental capacitor kit 925 Standard Electronics Corp—VHF TV transmitter 


877 Jehnson Co., E. F.—Inductors 

878 Jehnson Co., E. F.—Banana plugs 

879 Jones Div., Howard B., Cinch Mfg. Corp.—Plugs & sockets 
880 J. V. M. Engineering Co.—Microwave components 

881 Kennedy & Co., D. 8.—Antenna systems 

882 Kester Solder Co.—Solder 

883 Leckheed Aircraft Corp.—Engineering personnel 

884 Loral Electronics Corp.—Automatic frequency calibrator 
885 Mallory & Co., Inc., P. R.—Volume control switches 

886 McAlister Inc., J. G.—Studio lighting 

887 Measurements Corp.—Amplitude modulator 

888 Melpar, Inc.—Engineering personnel 


926 Sylvania Electric Products Inc.—Diodes 
927 Sylvania Electric Products Inc.—Audio preamplifier tube 
928 Sylvania Electric Products Inc.—Engineering personnel 
929 Syntronic Instruments, Inc.—TV yokes 
930  Technicraft Laboratories, Inc.—Microwave systems components 
931 Tektronix, Inc.—Oscilloscope 
932 Telechrome Inc.—TV Transmission test equipment 
933 Texas Instruments, Incorporated—Transistors 
934 Tinnerman Products, Inc.—Speed grips 
935 Transicoil Corp.—Servo assemblies 
936 Transradio Ltd.—Subminiature connectors 
rae 937 Truscon Steel Div., Republic Steel—Steel towers 

on sacemacimiier tceeenae microminiature coax brochure 938 Tung-Sol Electric Ine.—Electronic Pane 
891 Minnesota Mining & Mfg. Co.—Magnetic tapes 939 U.S. Components, Ine—Printed card receptacles 

ats 940 United States Testing Co.—Engineering personnel 


892 Motorola, Inc.—Engineering personnel 042 Wades Dremsfermer Coss Enducters 


893 Motorola, Inc.—Microwave & communication systems 


* .—Speak tems 
894 National Fabricated Products, Inc.—Solar battery $42 University Loudspeakers, Inc =e we 

< 943 Varo Manufacturing Co., Inc.—Frequency meter 
895 National Vulcanized Fibre Co.—Fibre & plastics 

3 944 Vectron, Inc.—Microwave spectrum analyzer 
896 N.R.K. Mfg. & Engineering Co.—Microwave assemblies Mi i 
897 Onan & Sons, Inc. D. W.—Standby electric plants $45 Wace Engineering Co.—Microwave equipment 
IER, 946 Welch Manufacturing Co., W. M.—Vacuum pump 
898 Oster Manufacturing Co., John—Servos 
980 Paneremie Medic Predacte, } Riceiihaiaten 1 947 Welwyn International, Ine.—Deposited carben resistors 
a Sheen mone 948 Westinghouse Electrie Corp.—Silicon rectifier 
901 sain c esa cae cme a ks 949 Weston Electrical Instrument Corp.—Panel instruments 
san: Siltas Geemiininsiepaicciidicas 950 White Dental Mfg. Co., Industrial Div.—Molded resistors 
Sa : Co.—Portable control towers 

903 Plastic Capacitors, Inc.—Plastic capacitors 951 Wickes Engrg. & Construction 4 


904 Polarad Electronics Corp.—Microwave components 
905 Polytechnic Res. & Dev. Co., Inc.—Waveguide test equipment 


906 Potter Co.—Radio interference filters 

ia. Se ao ae FACILITATING INQUIRIES THROUGH READER SERVICE 

909 Radio Corp. of America—Power tubes ay ot oe Se - _ pon My So te nae 

$10 Radio Corp. of America—Engineering services newest features of a particular product. 

911 Radio Materials Corp.—Ceramie dise capacitors eg FF e~- jn a ae oe a he 

912 Raytheon Manufacturing Co.—Magnetrons & klystrons offered by the manufacturers, all of whom invite your inquiries. 

9138 Reeves Soundcraft Corp.—Magnetic recording tape Hence TELE-TECH publishes reader service cards each month to 

914 Reliance Mica Co., Inc.—Mica fabrication Same vow tak Ot cae ie ce aie ws eal Oe ede ob 

915 Resinite Corp., Div. of Precision Paper Tube Co.—Embossed coil vertised, a single card will probably meet all of your requirements. 
forms The extra cord is furnished so that when the ine is routed 

916 Revere Copper & Brass Inc.—Printed circuit copper > = ty sagen Bed ma ay Fi Fay of wg ANB 

917 Royal Metal Manufacturing Co.—Industrial furniture In process the many requests before they are forwarded to the 

918 Rust Industrial Co., Inc.—Remote control systems , TELE-TECH has a fast, ingenious method which protects 

919 Sanders Associates, Inc.—Printed circuit cables the contidentiel nature-c8 ie soquecte @ oil Cmee. 

92@ Shallcross Manufacturing Co.—Delay lines 


DON'T DELAY—MAIL CARD TODAY oe NOT GOOD AFTER JAN. 1, 1956 
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Size has nothing to do with accomplishment 


Inside these fully encapsulated miniature precision wire wound resistors, Daven 


i 
furnishes the solution to problems presented by space limitations. A new | 
winding technique permits the use of extremely fine sizes of resistance wire to 
obtain two or three times the resistance value previously supplied on a minia- 
ture bobbin. This new development more firmly establishes DAVEN’S leadership | 

| 


in the field of miniature and standard size precision wire wound resistors 


Types and Specifications 


“Wattage 
Type Dia. Length Max. Res. Rating Terminals 
5 “1273 _ 1/4 5/ 16 a 400K . ee One End +22 Gauge 
1283 1/45/16 400K , Axial #22 Gauge 
1274 3/16 3/8 100K Axial #22 Gauge 
1284 1/4 27/64 5 Meg 25 One end #20 Gauge 
“1192 l 4 1 a 0 Meg 75 Axial #22 Gauge | 


@ Fully encapsulated. 

@ Meet and exceed all humidity, salt water 
immersion and cycling tests as specified in 
MIL-R-93A, Amendment 3. 

@ Operate at 125°C continuous power with- 
out de-rating. 


@ Can be obtained in tolerances as close 
as + 0.08°. 

@ Standard temperature coefficient is 
+ 20PPM/ -C 

Special coefficients can be supplied on 
request 


WORLD’S 


For maximum resistance in minimum space: 


Daven’s new winding technique cuts giants down to size 


“DAVEN~ 


534 West Mt. Pleasant Ave. 
Route 10, Livingston, N. J. 


bb. A eS 8-2 3 MANUFACTURER O F ATTENUATOR 


RCA Application Engin a 


... Originates better tubes and components 
...develops superior equipment 


Tubes ... Electronic Components ... Design Service —common 
ground for RCA Field Engineers, RCA Application Engineers, 
and You, the designers of electronic equipment. 


RaproTRe” 


ELECTRY 
TUBE & Your RCA Field Engineer is a specialist who devotes his time 


ro : exclusively to the proper application of RCA products in practical 
a ie , electronic equipment design and production. Having a thorough 
ik A nee, LA Te knowledge of the “overall picture,” he is equipped to help you 
, select the right tubes and components for your “difficult” applications. 
Your RCA Field Engineer is your link with RCA Development and 
Application Engineers ...a team of specialists constantly working 
toward better tubes, better components, better circuits, for you. 


Time-Proved RCA Tube Designs— . : : : : 
et Se ee For experienced assistance in practical applications of tubes 
For example: RCA-devel- 


oped 6SN7-GT has béen and electronic components, call or write your RCA Field Engineer 


meeting the needs of circuit at the office nearest you: 
designers for fifteen years 


_ d tot f 
industriel *Eoacint Red EAST: HUmboldt 5-3900, 744 Broad Street, Newark 1, N. J. 


RCA-5692, and the “modern MIDWEST: Whitehall 4-2900, Suite 1181, Merchandise Mart Plaza, Chicago 54, Ill. 
miniature’ RCA-6CG7. 
WEST: RAymond 3-8361, 6355 E. Washington Blvd., Los Angeles 22, Calif. 


RADIO CORPORATION of AMERICA 


ELECTROW TUBES HARRISON, HM. J. 
® 


